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Urea Substituted Imidazoquinolioes 

Field of the Invention 

This invention relates to imidazoquinoline compounds that have a substituent at the 
1-position containing urea, thiourea, acylurea or sulfonylurea functionality, to 
pharmaceutical cornpositions containing such conqxiunds, and to pharmaceutical 
con^sitions containing imidazoquinoline confounds that have carbamate funcdonality 
at the 1-position. A further aspect of this invendon relates to the use of these compounds 
as inmiunomodulators, for inducing cytokine biosynthesis in animals, and in the treatment 
of diseases, including viral and neoplastic diseases. 

Background of the Invention 

The first reliable report on the l/f-imidazo[4^-c]quinoline ring system, Backman * 
et al., J. Org. Chem . 15, 1278-1284 (1950) describes the synthesis of l-(6*methoxy-8- 
quinolinyI)-2-metbyI- l/f-imidazo[4,5-c]quinoline for possible use as an antimalarial 
agent Subsequently, syntheses of various substituted l/f-imidazo[4,5-c] quinolines were 
reported. For example, Jain et al., J, Med. Chem, 1 1. pp. 87-92 (1968), synthesized the 
compound 1 -[2-(4-piperidyl)cthyl]- l/f-:r-iida2o[4,5-c]quinoline as a possible 
anticonvulsant and cardiovascular ajgent Also, Baranov ct al., Chtm. Abs. 85, 94362 
(1976), have reported several 2-oxoimidazo[4,5-c]quinolines, and Berenyi et al., 
Heterocvclic Chem. 18, 1537*1540 (1981), have repoited certain 2-oxoimidazo(4,5- 
cjquinolines. 

Certain l//-imidazo[4,5-c]quinolin-4-amines and 1* and 2-subsdtuted derivatives 
thereof were later found to be useiul as antiviral agents, bronchodilators and 
immunomodulators. These are described in, inter alia, U.S. Patent Nos. 4,689338; 
4,698,348; 4.929,624; 5,037,986; 5,268376; 5346,905; and 5389,640, aU of which are 
incorporated herein by reference. 

There condnues to be interest in the imidazoquinoline ring system. For example, 
EP 894 797 describes imidazoquinoline type compounds that bear an amide containing 
substtnient at the 1- position. The specification of this patent teaches that the active 
compounds of this series require a terminal amine substituent that may be incoiporated 
into a heterocyclic ring. As another example, WO 00/09506 describes imidazopyridme 
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and imsdazoquinoline compounds that may have an amide or urea contaming substituent at 
the 1-position. The compounds described in this publication as having utility contain a 1- 
substituent wherein the amide or urea nitrogen is pan of a heterocyclic ring. Despite these 
anempts to identify compounds that are useful as immune response modifiers, there is a 
continuing need for compoimds that have the ability to modulate the immune refuse, by 
induction of cytokine biosynthesis or other mechanisms. 

Summary of the Invention 

We have found compounds that are useful in inducing cytokine biosynthesis in 
animals. Accordingly, this invention provides imidazoquinoline and 
tetrahydroimidazoquinoline conqx)unds of Formula (I): 




wherein Ri.Rs, andR are as defined infra. The invention also provides pharmaceutical 
compositions containing compounds of formula (la), which compounds have the same 
general stmctural formula as compounds (I) above. 

The conqx>unds of Formulae (I) and (la) are useful as immune response modifiers 
due to their ability to induce cytokine biosynthesis and otherwise modulate the inunune 
response when administered to animals. This makes the compounds useful in the 
treatment of a variety of conditions, e.g. viral diseases and tumors that are responsive to 
such changes in the immune response. 

The invention further provides pharmaceutical compositions that contain a 
therapeutically efifective amount of a compound of Formula (I) or la), methods of inducing 
cytokine biosynthesis in an animal, u^ting a viral infection in an animal, and/or treating a 
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neoplastic disease in an animal by administezing a ccnnpound of Fonmila (D or (la) to the 
animal. 

In addition, methods of syntliesizing the compounds of die invention and 
intermediates useful in die synthesis of these compounds are provided. 

Detailed Description of the Invgntion 

As mentioned earlier, we have found that certam compounds induce cytokine 
biosynthesis in animals. Such compounds are represented by Foraiulae (I) and (la) below. 

The invention provides compounds of Fonnula (I): 




wherein 

Ri is -alkyl.NRrCY.NRrX.R4 or -alkenyl-NRa-CY- NRj-X- R4 wherein 

Yis=Oor=S; 

X is a bond, -CO- or -.SO3.; 

R4 is aryl, heteroaryl, heterocyclyl, alkyl or alkenyl, each of which may be 
unsubstiiuted or substimted by one or more substituents selected from the group consisting 
of: 

•alkyl; 

•alkenyl; 

-aryl; 

^jeteroaryl; 
-heterocyciyl; 
-substimted aryl; 
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-substituted beteroaryl; 

-substituted heterocyclyl; 

-O-alkyl; 

-0-(alkyl)a.i-aryl; 

-0-(alkyl)o.r substituted aryl; 

-0-(alkyl)o.rheieroaryl; 

-0-(alkyl)o.rsubstituted beteroaryl; 

-0-(alkyl)o.rhcicrocyclyl; 

-0-(alkyl)o.rsubstituted heterocyclyl; 

-COOH; 

-CO-O-alkyl; 

-CO-alkyl: 

•S(0)o.2-alkyl; 

-S(0)o.2-{alkyl)o.raryl; 

-S(0)o.2-(alkyl)o.rsubsiiiuied aryl; 

-S(0)o.2 -(alkyl)(>.rheicroaryI; 

-S(0)o.2-(aUcyI)o.rSubstituted beteroaryl; 

-S(0)o.2 -(alkyl)o.rhetcx2yclyl; 

-S(0)o.2-(alkyl)o.rsubstituted heterocyclyl; 

.(alkyI)o-i-NR:Jl3; 

.(aIkyl)o.rNR3-CO-0-alkyl; 

•(alkyl)o.rNRrCO-allcyl; 

-(alkyl)o.rNR3-CO-aryl; 

-(aUcyDo-rNRrCO-substituted aryl; 

-(alkyl)o.|-NR3-CO-heteroaryI; 

-(alkylVi-NRrCO-substituted beteroaryl; 

-N3; 

-halogen; 

-haloalkyi; 

-baloalkoxy; 

-CO-haloalkoxy; 

-NQ2; 



WOMrrtfsis 



PCTAI50(V1S656 



-CN: 
•OH: and 

-SH; and in the case of alkyl, alkenyl. or heterocyclyl, oxo; 

with the proviso diat when X » a bond R4can addirionaUy be hydrogen: 

Ra is selected from the group consisting of: 
-hydrogen: 
-alkyl: 
•alkenyl: 
-aryl: 

•substituted aiyl: 
-heteroaryl; 
-substituted heteroaiyl: 
-alkyl -O-alkyl; 
-alkyl-0- alkenyl; and 

- alkyl or alkenyl substituted by one or more substinients selected from the 
group consisting of: 

-OH; 

-halogen: 

-N(R3)2: 

-CO-N(R3)a: 

-CO-Cmo alkyl; 

-CO-0-Ci.io alkyl; 

-Na: 

-aryl; 

•substituted aryl; 
-heteroaryl; 
-substituted heteroaiyl; 

t 

-heterocyclyl; 
-substituted heterocyclyl; 
-CO-aryl; 

-CO-(substituted aryl); 
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-CO-heteroaryl; and 
-CCHsubstituted heteroaryl); 



each R3 is inctependently selected from the group consisting of hydrogen and C|.io 

alkyl; 

Rs is selected from the group consisting of hydrogen and C|.io alkyl, or R4 and R5 
can combine to form a 3 to 7 membered heterocyclic or substituted heterocyclic ting; 

n is 0 to 4 and each R present is independently selected from the group consisting 
of Cmo alkyU Cmo alkoxy, halogen and trifluoromethyl, 
or apbarmaceutically acceptable salt thereof. 

The invention also provides phannaceutical compositions comprising a 
therapeutically effective amount of a compound of Formula (la): 



Ri is -alkyl-NR3-COO-R4 or -alkenyl-NRa-CO O- R4; 
R4 is aryl, heteroaryl, heterocyclyl, alkyl or alkenyl, each of which may be 
unsubstituted or substimted by one or more substiments selected from the group consisting 



-alkyl; 

-alkenyl; 

-aryl; 

-heteroaryl; 
-heterocyclyl; 




NH2 



wherein 



vi/owmu 



KT/usoonstse 



-substttnted aiyl; 
-substituted heieraaiyl; 
-substituted heterocydyl; 

•O-alkyl; 

-0-(allcyl)o.,-aryl; 

-0-(alkyl)o.,-sabstituted aiyl; 

-0-(alkyl)o.,-hetefoaryl; 

-CHalkyl)o.i-substituted beteroaiyl; 

-0-(alJcyl)o.rheterocyclyl; 

-CHalkyDo-i-substituted heterocydyl; 

-COOH; 

-CO-0-aIkyl; 

-CO-alkyl; 

-S(0)ft.2-alkyl: 
-S(0)o.2-<alkyl)o.,-aryl; 
-S(0)o.2-(alkyl)o.i-substituted aryl; 
-S(0)o.2 -(aIkyl)o.i-heteroaiyl; 
-S(0)o.2-<allcyl)o.|.substituted heteroaiyl; 
-S(0)o.2 -{alkyDo-rheterocycIyl; 
-S(0)o-2-(alkyI)o.i-substituted heterocydyl; 
-(aUcyDci-NRaRs; 
-(alkyl)o.rNR3-CO-0-aIkyl; 
-{alkyl)o.rNRrCO-aIkyl; 
-{alkyl)o.,-NR3-CO-aiyl; 
-(aIkyl)o.|-NR3-CO-substituted aiyl; 
-(alkyI)o.|-NRrCO-heteroaryl; 

-(alkyl)o.i-NR3.CO-substituted heteroaiyl; 
-N3; 

f 

-halogen; 
-haloalkyl; 
-haloalkoxy; 
-CO-haloalkoxy: 
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-CN; 
-OH; and 

-SH; and in the case of alkyl, alkenyU or heterocyclyl, oxo; 

R2 is selected from the group consisting of: 
-hydrogen; 
-allcyl; 
-allcenyl; 
-aryl; 

-substituted aryl; 
-heteroaryl; 
-substituted heteroaryl; 
-alkyl-O-alkyl; 
-alkyl-0- alkenyl; and 

- alkyl or alkenyl substituted by one or more substituents selected from the 
group consisting of: 

-OH; 

-halogen; 

-N(R3)2; 

.CO-N(R3)2; 

-CO-Cmo alkyl; 

-C0-0-C|.to alkyl; 

-N3; 

-aryl; 

•substimted aryl; 
-heteroaryl; 
-substinited heteroaryl; 
-heterocyclyl; 
-substituted heterocyclyl; 
-CO-aryl; 

-C0-(5ubstimted aryl); 
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•CO-hetenMiyl; and 
•CO-(subsdtuted hetetoaiyl): 
each R) is independently selected from the group consisting of hydrogen and Cmo 

alkyl; 

5 n»«^>«o4andeachRptesentisindependendyselectedfiomthegroupconsisting 
of C|.io aUcyl. Clio alkoxy, halogen and trifluorometbyl, 

or a phannaceutically acceptable salt thereof, in combination with a phannaceutically 
acceptable earner. 

10 Preparation of the Compounds 

Imidazoquinolines of die invention can be prepared according to Reaction Scheme 
I where R. R|. R] and n are as defined above. 

In step (1) of Reaction Scheme I a 4-chloro-3-nitroquinoline of FoimuJa H is 
reacted with an amine of Formula R.NHa where R, is as defmed above to provide a 3- 
nitroquinolin-4^fflune of Formula UL The reaction can be carried out by adding amine to 
a solution of a compound of Formula n in a suitable solvent such as chloroform or 
dichloromediane and optionally heating. Many quinolines of Formula D are known 
compounds (see for example. U.S. Patent 4.689338 and references cited therein). 

In step (2) of Reaction Scheme I a 3-nitroquinolui-4-amine of Formula m is 
reduced to provide a quinoUnc-3.4-diarainc of Formula IV. Preferably, the reduction is 
carried out using a conventional heterogeneous hydrogentation catalyst such as platinum 
on carbon or palladium on carbon. The reacdon can convenienUy be carried out on a Parr 
apparams m a suitable solvent such as isopropyl alcohol or toluene. 

In step (3) of Reacuon Scheme I a quinoline-3.4-diamine of Formula IV is reacted 
wiUi acarboxylic acid or an equivalent thereof to provide a liV-imida2o[4.5^Jquinoline of 
Fbrmula V. Suitable equivalents to carboxylic acid include acid haUdes. orthoesters. and 
U-dialkoxyalkyl alkanoates. The carboxylic acid or equivalem is selected such that it 
wiU provide die desired Rj substiniem in a compound of Fonnula V. For example, triethyl 
orthoformate will provide a compound where Rj is hydrogen and triethyl orthoacetate wiU 
provide a compound where R, is meUiyl. The reaction can be run m the absence of 
solvent or in an inert solvent such as toluene. The reaction is run with sufficient heating to 
drive off any alcohol or water formed as a byprodua of the reaction. 
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In step (4) of Reaction Scheme I a l^-imidazo[4^]qumolme of Formula V is 
oxidized to provide a l/r-imidazo[4^-c]quinoline-5N-oxide of Formula VI using a 
conventional oxidizing agent that is capable of forming N-oxides. Preferred reaction 
conditions involve reacting a solution of a compound of Formula V in chloroform widi 3- 
chloroperoxybenzoic acid at ambient conditions. 
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In step (5) of Reaction Scheme I a l«.iinida»I4^]quiiioline-5N-oxide of 
Fbnnula VI is aminated to provide a li5^iiiddazor4^<]quinolin.4-aniiiie of Fbnmila Vn, 
which is a subgenus of Fonnula 1 Step (5) involves 0) reacting a compound of Fonnula 
VI with an acylatingagem and then (u) reacting the product with an aminatinga^ Part 
(i) of step (5) uvolves reacting an N-oxide of Formula VI with an acylattng agent 
Suitable acylating agents include alkyl- or arylsulfimyl chlorides (e g., benezenesulfonyl 
chloride, methanesulfonyl chloride, p-toluenesnlfonyl chloride). Arylsulfonyl chlorides 
are preferred. Pam-toluenesulfonyl chloride is most preferred. Part (u) of step (5) 

involves reacting the product ofpart(i) with an excess of an amlnatingageoL Suitable 
aminating agents include ammonia (e.g.. in tl» form of ammonium hydroxide) and 
ammonium salts (e.g.. ammonium carikmate, ammonium bicarbonate, ammonium 
phosphate). Ammonium hydroxide is preferred. The reaction is preferably carried out by 
dissolving the N-oxide of Formula VI in an inert solvent such as dichloromediane. adding- 
tiie aminating agent to die solution, and tiien slowly addmg die acylating agent The 
product or a pharmaceutically acceptable salt thereof can be isolated using conventional 
methods. 

Alternatively, step (5) may be carried out by (i) reacting an N-oxidc of Formula VI 
with an isocyanate and tiien (ii) hydroJ: zing the resulting product Part (i) involves 
reacting tiie N-oxide witij an isocyanate wherein die isocyanato group is bonded to a 
carbonyl group. Preferred isocyanates include trichloroacetyl isocyanante and aroyl 
isocyanates such as benzoyl isocyanate. The reaction of die isocyanate wiUj die N-oxide is 
carried out under substantially anhydrous conditions by adding die isocyanate to a solution 
of die N-oxide in an inert solvent such as chloroform or dichloromediane. Part (ii) 

involves hydrolysis of die product from part (i). The hydrolysis can be carried out by 
conventional mediods such as heating in die presence of water or a lower alkanol 
optionally in die presence of a catalyst such as an alkali metal hydroxide or lower 
alkoxide. 

Reaction Scheme I 
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VII VI V 



Compounds of the invention where the R| substituent contains a urea or a thiourea 
can also be prepared according to Reaction Scheme II where R, R2, R4 and n are as defined 
5 above and Y is O or S and m is an integer from 1 to 20. 

In Reaction Scheme II an aminoalkyl substituted ltf-imidazo[4,S-c]quinolin-4- 
amine of Formula Vm is reacted with an isocyanate or thioisocyanate of Formula DC to 
provide a compound of Formula X which is a subgenus of Formula I. The reaction can be 
carried out by adding a soludon of the (thio)isocyanatc in a suitable solvent such as 
10 dichloromethane to a solution of a compound of Formula Vm, optionally at a reduced 
temperamre. Many l/f-imidazo[4^*c]quinolin-4*amines of Formula vm are known 
compounds (see for example US 6.069,149 (Nanba)); others can be readily prepared using 
known synthetic methods. Many isocyanates and thioisocyanates of Fonnula K are 
conunercially available; others can be readily prepared using known synthetic methods. 
IS The product or a pharmaceutically acceptable salt thereof can be isolated using 
conventional methods. 
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ReacdoD Scheme]! 



R4— N=C=Y 



IX 




Compounds of the invention where the R, substituent contains a urea can also be 

prepared acconling to Reaction Scheme m where R. Rj. R,. R, and n are as defmed abov^ 
and m is an integer from 1 to 20. 

In Reaction Scheme m an aminoalkyl substituted W-imida2o[4^]quinolin^ 
amine of Fonnula Vm is reacted with a carbamoyl chloride of Formula XI to provide a ' 
compound of Formula XH which is a subgenus of Formula L The reaction can be carried 
out by adding a solution of the carbamoyl chloride m a suitable sol vent such as pyridine to 
a solution of acompound of Formula Vm at ambient temperature. Some caibamoyi 
chlorides of Formula XI are commerciaUy avaitabie; otheis can be readily prepared usmg 
known synthetic methods. The pnxlua or a pharmaceutically acceptable salt thereof can 
be isolated using conventional methods. 

^ . . , 

Reaction Scheme m 
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Compounds of the invention where the Ri subsdtuem contains a caibamate can 
also be prepared according to Reaction Scheme IV where R, Rj, Ri, n and m are as 
defined above. 

In Reaction Scheme IV an aminoalkyl substituted l/f-iniidazo[4^]qumoiin«4- 
amine of Formula Vm is reacted with an chloroformate of Formula Xm to provide a 
compound of Formula XTV which is a subgenus of Formula la. The reaction can be carried 
out by adding a solution of the chloroformate 

in a suitable solvent such as dichloromethane or pyridine to a solution of a compound of 
Formula Vm optionally at a reduced temperature. Many chloroformates of Formula XIII 
are commercially available; others can be readily prepared using known synthetic 
methods. The product or a pharmaceutically acceptable salt thereof can be isolated using 
conventional methods. 



Reaction Scheme IV 




R4 



Compounds of the invention where the R| substituent contains an acyl urea can 
also be prepared according to Reaction Scheme V where R« R2, R4, n and m are as defined 
above 

In Reaction Scheme V an aminoalkyl substituted l/f-imidazo[4^-c]quinolin-4- 
amine of Formula Vm is reacted with an acyl isocyanate of Formula XV to provide a 
compound of Formula XVI which is a subgenus of Formula I. The reaction can be carried 

out by adding a soluuon of the acyl isocyanate in a suitable solvent such as 

« 

dichloromethane to a solution of a compound of Formula Vm at a reduced temperauire. 
Some acyl isocyanates of Formula XV are commercially available: others can be readily 
prepared using known synthetic methods. The product or a pharmaceutically acceptable 
salt thereof can be isolated using conventional methods. 
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Reacticm Scheme V. 




Compounds of the invention whexe the R| substituent contains a sulfonyl urea can 
also be prepared according to Reaction Scheme VI where R, R2, R4* n and m are as 

5 defined above 

In Reaction Scheme VI an aminoallcyl substimted l//-imidazo[4,5-c]quinoIin*4- 
amine of Formula Vm is reacted with a sulfonyl isocyanate of Formula XVII to provide a 
compound of Formula XVm which is a subgenus of Formula L The reaction can be 
carried out by adding a solution of the sulfonyl isocyanate in a suitable solvent such as 

10 dichloromethane to a solution of a compound of Formula VIH, optionally at a reduced 
temperature. Some sulfonyl isocyanates of Formula XVII are commercially avidlable; 
others can be readily prepared using known synthetic methods. The product or a 
pharmaceutically acceptable salt thereof can be isolated using conventional methods. 

IS Reaction Scheme VI 




Tetrahydroimidazoquinolines of the invention can be prepared according to 
Reaction Scheme VII where R2* Ra* R4, Rs* X, Y and m are as defined above. 



IS 
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In step (]) of Reaction Scheme Vn an aminoalkyl substituted l/r*iznidazo[4tS- 
c]quinoIin-4-anune of Formula XDC is reduced to provide an aminoalkyl substituted 
6J,8,9-tetrahydit>-l^-imidazo[4^c]quinolin-4-amine of Formula XX. Preferably the 
reduction is carried out by suspending or dissolving the conipound of Formula XDC in 
trifluoroacetic acid, adding a catalytic amount of platmum (IV) oxide, and then subjecting 
the mixture to hydrogen pressure. The reaction can conveniently be carried out on a Parr 
apparatus. The product or a salt thereof can be isolated using conventional methods. 

Step (2) of Reaction Scheme Vn can be carried out using the methods described in 
Reaction Schemes IV, V and VI to provide a compound of Formula XXI which is a 
subgenus of Formula L 



Reaction Scheme VII 




XIX XX XXI Z 



Tetrahydroimidazoquinolines of the invention can also be prepared according to 
Reaction Scheme Vm where R, R2, R3. Ri: R5. X, Y, n and m are as defined above. 

In step ( 1 ) of Reaction Scheme Vm a 6 J.8,9-tetrahydro- l/f-imida2of4,5- 
cjqumolinyl /err-butylcarbamate of Formula XXn is hydrolyzed to provide an aminoalkyl 
subsiinited 6J,8,9-tetrahydro-l£Wmida2o[44-c]quinoIin-4-amine of Formula XXm. The 
reaction can be carried out by dissolving the conq)ound of Formula XXII in a mixture of 
trifluoroacetic acid and acetonitrile and stirring at ambient temperature. Alternatively, the 
compound of Formula XXII can be combmed with dilute hydrochloric acid and heated on 
a steam bath. Tetrahydro-I/f-unidazo[4,S-c]quinoliny] im-butylcarbamates of Formula 
XXn can be prepared using the synthetic route disclosed in U.S. Patent 5,352,784 
(Nikolaides). The product or a salt thereof can be isolated using conventional methods. 
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Step (2) of Reaction Scheme Vm can be canied out using tbe methods described 

in Reaction Sdiemes n. ni IV, V and VI to provide a compound of Iwmula XXIV 
is a subgenus of Foimula I 




Some conqMunds of Fonnula I can be readily prepared from other conqwunds of ' 
Fonnula 1. For example, compounds wherein the R4 subsduiem contains a chloroalkyl 
group can be reacted with an amine to provide an R4 substiment substituted by a secondary 
or leriary amino group; compounds wherein the R4 subsdnient contains a nitro group can 
be reduced to provide a compound wherein die R4 substiment contains a primary amine. 

As used herein, die lenns '-alkyn "alkenyr/"alkynyr and Uie prefu "-^^ 
inclusive of bo* straight chain and branched chain groups and of cyclic groups, i.e. 
cycloalkyl and cydoalkenyl. Unless odierwise specified, diese groups contain from 1 to 
20 carbon atoms. wiU» alkenyl and alkynyl groups containing from 2 to 20 cart>on atoms. 
Preferred groups have a total of up to 10 carixm atoms. Cyclic groups can be monocyclic 
or polycycUc and preferably have from 3 to 10 ring cariKm atoms. Exemphuy cyclic 
groups include cydopropyl, cydopentyl, cyclohexyl and adamantyl. 

The term "haloalkyl" is inclusive of groups dial are substirated by one or more 
halogen atoms, including groups wherein aU of die available hydrogen atoms are replaced 
by halogen atoms. This is also one ofgroups that mdude die prefix "haloalk-". 
Examples of suitable haloalkyl groups are chloromediyl, trifluoromediyl, and die like. 

The term "aryr as used herein includes carbocyclic aromatic rings or ring systems. 
Examples of aryl groups include phenyl, naphdiyl, biphenyl. fluorenyl and indenyl. The 
term "heteroaryl" includes aromatic rings or ring systems diat contain at least one ring 
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hetero atom (e.g., O, S, N). Suitable heteioaryl groups include fuxyl, thienyl, pyridyl, 
quinolinyl, tetrazolyl, imidazo, pyrazolo, oxazolo, thiazolo and the like. 

"Heterocyclyr includes non-aromatic rings or ring systems that contain at least 
. one ring hetero atom (eg., O, S, N). Exemplary heterocyclic groups include pynolidinyl, 
tetrahydrofiiranyl, morpholinyl, thiomorpholinyl, piperdinyl. piperazinyl. thiazolidinyl, 
imidazolidinyl and the like. 

Unless otherwise specified, the terms "substimted aryl^ "substituted heteroaryr 
and "substituted heterocyclyF* indicate that the rings or ring systems in question are 
further substituted by one or more substituents independently selected from the group 
consisting of alkyl, alkoxy, alkylthio, hydroxy, halogen, haloalkyl, haloalkylcarbonyl, 
haloalkoxy (e.g., trifluoromethoxy), nitro, alkylcarbonyl, alkenylcarbonyl, arylcarbonyl, 
heteroarylcarbonyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, heterocyclyl, 
heterocycloalkyl, nitrile, alkoxycaifoonyl, alkanoyloxy, alkanoylthio, and in the case of * 
heterocyclyl, oxo. 

In structural formulas representing compounds of the invention certain bonds are 
represented by dashed lines. These lines mean that the bonds represented by the dashed 
line can be present or absent Accordingly, compounds of Formula I can be either 
imidazoquinoline compounds or teu^ydroimidazoquinoline compounds. 

The invention is inclusive of the compounds described herein in any of their 
pharmaceutically acceptable forms, including isom^ such as diastereomers and 
enantiomers, salts, solvates, polymorphs, and the like. 

Pharmaceutical Compositions and Biological Activity 

Pharmaceutical coRqx>sidons of the invention contain a therapeutically effective 
amount of a compound of the invendon in combination with a pharmaceutically 
acceptable carrier. 

The term "'a therapeutically effective amount** means an amount of the compound 
sufficient to induce a therapeutic effect, such as cytokine induction, antitumor activity 
and/or antiviral activity. Although tht exact amount of active compound used in a 
pharmaceutical composition of the invention will vary according to factors known to those 
of skill in the art, such as the physical and chemical namre of the compound as well as the 
nature of the carrier and the intended dosing regimen, it is anticipated that the 
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compositions of the invention will contain sufficient active ingredient to provide a dose of 
about lOOng/kg to about 50mg/kg, preferably about lOpg/kg to about SmgA^ of the 
compound to the subject. Any of the conventional dosage forms may be used, such as 
tablets, lozenges, parenteral formulations, syrups, creams, ointments, aerosol fonnulations, 
transdermal patches, transmucosal patches and the like. 

The compounds of the invention can be administered as the single thenpnitic 
agent in a treatment regimen, or the compounds of the invention may be administered in 
combination witii one another or with other active agents, including additional immune 
response modifiers, antivirals, antibiotics, and so on. 

The compounds of the invention have been shown to induce the production of 
certain cytokines in experiments performed according to the tests set fonh below. These 
results indicate that the compounds are useful as inunune response modifiers tiiat can 
modulate the inmume response in a number of different ways, rendering them useful in the 
treatment of a variety of disorders. 

Cytokines that maybe induced by the administration of compounds according to 
the invention generally include interferon (IFN) and/or tumor necrosis factor-a (TNF-a) 
as well as certain intcrieukins (IL). Cytokines whose biosynthesis may be induced by 
compounds of die invention include IFN-a, TNF-a, IL-1, 6, 10 and 12, and a variety of 
other cytokines. Among other effects, cytokines inhibit virus production and ttimor cell 
growth, making the compounds useful in the treatment of tumors and viral diseases. 

In addition to the ability to induce the production of cytokines, die compounds of 
the invention affect other aspects of the innate immune response. For example, natural 
killer cell activity may be stimulated, an effect tiiat may be due to cytokine induction. The 
compounds may also activate macrophages, which in turn stimulates secretion of nittic 
oxide and the production of additional cytokines. Further, the compounds may cause 
proliferation and differentiation of B-lymphocytes. 

Compounds of die invention also have an effect on the acquired immune response. 
For example, although there is not believed to be any direct effect on T cells or direct 
induction of T cell cytokines, tiie production of tiie T helper type 1 (Thl) cytokine IFN-y 
is induced indirectiy and tiie production of tiie T helper type 2 (Th2) cytokines IL-4, IL-5 
and IL-13 are inhibited upon administration of the compounds. This activity means that 
die compounds are useful in die treatment of diseases where upregulation of die Thl 
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xesponse and/or dowmegdadon of the Th2 zeqK)nse is desi^^ In view of the ability of 
compounds of Fonnula la to inhibit the Th2 inunune response, the compounds aie 
expected to be useful in the treatment of conditions that are associate with overstimulation 
of a Th2 response such as atopic diseases* e.g., atopic dennatitis; asthma; alleigy; allergic 
rhinitis; systemic lupus erythematosis; as a vaccine adjuvant for cell mediated immunity; 
and possibly as a treatment for recunent fungal diseases, periodontitis and chlamydia. 

The immune response modifying effects of the compounds make them useful in 
the treatment of a wide variety of conditions. Because of their ability to induce the 
production of cytokines such as IFN-a and/or TNF-ot, and 11^12, the compounds are 
particularly useful in the treatment of viral diseases and tumors. This immunomodulating 
activity suggests that compounds of the invention are useful in treating diseases such as, 
but not limited to. viral diseases including genital warts; conunon warts; plantar warts; 
Hepatitis B; Hepatitis C; Hexpes Simplex Type I and Type II; molluscum conugiosum; * 
HIV; CMV; VZV; intraepithelial neoplasias such as cervical intraepithelial neoplasia; 
human papillomavirus (HPV) and associated neoplasias; fungal diseases, e.g. Candida, 
aspergillus» and cryptococcal meningitis; neoplastic diseases, e.g., basal cell carcinoma, 
hairy cell leukemia, Kq^osi's sareoma, renal cell carcinoma, squamous cell carcinoma, 
myelogenous leukemia, multiple myeloma, melanoma, non-Hodgkin*s lymphoma, 
cutaneous T«cell lymphoma, and other cancers; parasitic diseases, e.g. Pneumocystis 
camii, cryptosporidiosis, histoplasmosis, toxoplasmosis, trypanosome infection, and 
leishmaniasis; and bacterial infections, e.g., tuberculosis, and mycobacterium avium. 
Additional diseases or conditions that can be treated using the compounds of the invention 
include eczema; eosinophilia; essendal thrombocythaemia; leprosy; multiple sclerosis; 
Ommen's syndrome; discoid lupus; Bowen*s disease; Bowenoid papulosis; and to enhance 
or stimulate the healing of wounds, including chronic wounds. 

Accordingly, the invention provides a method of inducing cytokine biosynthesis in 
an animal compriising administering an effective amount of a compound of Fonnula la to 
the animal. An amount of a compound effective to induce cytokine biosynthesis is an 
amount sufficient to cause one or more cell types, such as monocytes, macrophages, 
dendritic cells and B-cells to produce an amount of one or more cytokines such as, for 
example, IFN-a, TNF-a, IL-1,6,10 and 12 that is increased over the background level pf 
such cytokines. The precise amount will vary according to factors known in the art but is 
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expected to be a dose of about lOQng/kg to about SOmg/kg. preferably about lOpg/kg to 
about Smgflng. Ibe invention also provides a method of treating a viral infection in an 
animal comprising administering an effective amount of a compound of Formula la to the 
anisoal. An amount effective to treat or inhibit a viral infecdon is an aniotmt that 
cause a reduction in one or more of the manifestations of viral infection, such as vital 
lesions, viral load, rate of virus production, and mortality as compared to "ntreatfd control 
animals. The predseaniount will vary according to factors known in the an but is 
expected to be a dose of lOOng/kg to about 50mg/kg, preferably about lOpg/kg to about 
5mg/kg. An amount effective to treat a neoplastic condition is an amount that will cause a 
reduction in tuor size or in the number of tumor focL Again, the precise amount will vary 
according to factors known in the art but is expected to be a dose of about 100 mg/kg to 
about SO rog/kg. Preferably about 10 mg/kg to about 5 mg/kg. 

The invention is further described by the following exaiiq)le5, which are provided ' 
for illustration only and are not intended to be limiting in any way. 

Example 1 

rm-ButylN-[2-(4.Annno-liif.iinida2o[4,5-clquinolin.l-yl^ 

Part A 

Triethylamine (66.8 g, 0.33 mol) was added to a solution of rm-butyl N-(2- 
aminoethyl)carbamate (55.0 g, 0.34 mol) in anhydrous dichlorometiiane (500 mL). 4- 
Chloro-3-nitroquinoline (68.2 g, 0.33 mol) was slowly added and tiie reaction exothermed. 
The reaction mixnire was allowed to stu: at ambient tcmperanire overnight. The resulting 
precipitate was isolated by filtration to provide product as a yellow solid. The filtrate was 
washed with water, dried over magnesium sulfate and then concentrated under vacuum. 
The resulting residue was slurried witii hexane and filtered to provide additional product 
as a yellow solid. The two crops were combined to provide 101 g of rm-butyl N-[2-(3- 
nitroquinolin-4-yl)aminoetijyl]carbamate as a yellow solid, m.p. 157-158. 
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Platinum on carbon (1 g of 10%) and sodium sulfate (2 g) were added to a sluny of 
;err-butyl N-[2-(3-nitroquinolin-4-yl)aminoethyI]caibamate (100 g, 0.30 mol) in toluene 
(500 mL). The mixture was placed under a hydrogen atmosphere at SO psl (3.4 X 10^ 
pascals) on a Parr apparatus at ambient temperature ovemight. The reaction mixture was 
filtered. The filtrate was concentrated to provide 73 g of r^rf-butyl N*[2-(3- 
aminoquinolin-4-yl)aminoethyl]carbamate as a dark gold oil. 
Pane 

Triethyl orthoformate ( 1 1 J g, 73.4 mmol) was added to a solution of tert-butyl N- 
[2-(3-aminoquinolin^yl)aminoethyl]carbamate (21 g, 69.4 mmol) in anhydrous toluene 
(250 mL). The reaction mixture was heated at reflux for 5 hours and then allowed to 
slowly cool to ambient temperature. The resulting precipitate was isolated by filtration 
and dried to provide 17.6 g of tert-hutyl N-[2-(l/f*imidazo[4^-c]quinoIin*l* 
yl)ethyl]carbamate as a light tan solid, m.p. 154- 1S5X. 
PartD 

3-Chloroperoxybenzoic acid (17.4 g, 60.6 mmol) was added in small pordons to a 
solution of rerr-butyl N-[2-(liMmidazo[4,S-c]quinolin-l-yl)ethyl]carbamate (17^ g. 55.1 
mmol) in chloroform (250 mL). The reaction was maintained at ambient temperature 
overnight and then quenched with 5% sodium carbonate soludon. The layers were 
separated. The organic layer was dried over magnesium sulfate and then concentrated 
under vacuum to provide 15.0 g of l-[2-(ftfr7-butylcarbamyl)ethyI]-lH-imidazo[4^- 
c]quinoline-5N-oxide as an off white solid, m.p. 2 13-2 15°C. 
PartE 

Trichloroacetyl isocyanate (9.5 g, 502 mmol) was slowly added to a stirred 
solution of ^I2-(te^r-butylcarbamyl)ethyl]-l/^imidazo[4,5-c]quinoline-5N-oxi (15.0 g, 
45.7 mmol) in chloroform (200 mL). After 2 hours the reaction was quenched with 
concentrated ammonium hydroxide (100 mL). Water (100 mL) was added and the layers 
were separated. The aqueous layer was extracted with chloroform. The organic layers 
were combined, dried over magnesium sulfate and then concentrated under vacuum to 
provide a white solid. This material was slurried in warm methyl acetate and then filtered 
to provide 15 g of tert-buiyl N-[2-(4-ammo-i;/-imida2o[4,5-c]quinolin-l- 
yl)ethyl]carbamaie as a white sohd, m.p. 215X. NMR (500 MHz, DMSOde) 5 8.13 (t. 
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J«8.0 Hz. IH). 8.03 (s, IH). 7.61(d. Js8.0 Hz, IH), 7.44 (t, J«8.0 Hz, IH). 7.23 (t. J«8.0 
Hz, IH), 7.06 (t, Ja6.0 Hz, IH), 6.56 (broad s. 2H), 4.63 (t, 1*7.0 Hz, 2H). 3.43 (q, Jb6.0 
Hz. 2H), 1 J2 (s, 9H); MS (EI) n/e 327.1696 (327.1695 calcd for CiTHiiNjQj) 

Enaiupitl 

reiT-Buiyl N-[2-<4-Ainino-lfriimdazo[4.5<^]quinoIin-l.yI)but^ 




Pan A 

Using the general method of Example I Part A, tert-batyl N-(4- 
aminobutyDcarbamate (254 g. 1.35 mol) was reacted widi 4-chloro-3-nitiDquinoline 
hydrochloride (331 g. U5 mmol) to provide 486 g of lerr-butyl N-(4-[(3-nitroquino]in-4. 
yI)amino]butyl)carbamate as yeUow solid. Analysis: Calculated for C„H24N4p4: %C. 
59.99; %H. 6.71; %N. 15.55; Found: %C. 59.68; %H. 639; %N, 15.74. 

£aal 

Using the general method of Example 1 Part B, /efr-butyl N-(4-I(3-nitroquinoUn-4. 
yDaminoJbutyDcarbamate (162.6 g. 0.451 mol) was hydrogenated to provide 149 g often- 
butyl NK4-[(3wmiinoquinolin-4.yl)aniino]butyl)caibamatc as a dark gold gum. 

Using the general mediod of Example 1 Part C. rm-butyl NK4.[(3-aininoquinolin- 
4.yl)aminoJbutyl)caibamate (149 g, 0.451 mol) was reacted with triethyl orthoforaiate to 
providecnideproducL This material was reaysiallized fixmi isopropyl alcohol to provide 
84 g of rm-butyl N.[4^1/f.imidazo[4,5^]quinolin-l.yl)butyI]carbamate as a crystalline 
solid. 

PartD 

Using the general mediod of Example 1 Part D. rm-butyl N-[4.(lH-imida2o[4.5. 
cJquinolin.l.yI)batyl]carbamate (84.0 g. 0.247 mol) was oxidized to provide 87.9 g of 1- 
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[4-(/e^r-butylcaIbamyI)butyl^l/^i^lidazo[4.S-c]qlmlolme-SN•K}xi& as a grcen/yeDow 
foam. 

PartE 

Concentrated ammonium hydioxide (250 mL) was added to a vigorously stirred solution 
5 of l-[4-(/m-butylcarbamyl)butyll-l/^imidazoI4^-c]qmnoUne-^ (87,9 g. 0247 
moi) in dichloromethane (7S0 mL). Tosyl chloride (47.0 g» 0247 mol) was added in small 
portions over a period of 30 minutes. The reacdon mixture was allowed to stir at ambient 
temperature overnight then it was filtered to remove a tan precipitate. The filtrate layers 
were separated. The aqueous layer was extracted with dichloromethane ( 4 x SO mL). The 

10 dichloromethane fractions were combined, dried over sodium sulfate and then 

concentrated under vacuum to provide a pale tan solid. This material was recrystallized 
from isopropyl alcohol to provide 75.7 g of /m-butyl N-[2-(4-ajiiino-li/-imidazor4^. 
c]quinolin-l-yl)butyl]carbamate as a pale yellow solid, m.p. Hl-HS^'C. NMR (500 - 
MHz, CDCb) 5 8.19 (s, IH), 8.03 (d, J=8.0 Hz, IH), 7.62 (d, J=8.0 Hz, IH), 7.44 (t, J=8.0 

15 Hz. IH), 7.26 (d, J=8.0 Hz, IH), 6.83 (t, J=6.0 Hz, IH), 6.60 (broad s, 2H), 4.59 (t, J=7.0 
Hz, 2H), 2.95 (q, J=6.0 Hz, 2H), 1.83 (quintet, J=7.0 Hz, 2H), 1.42 (quintet, J=7.0 Hz, 
2H), 1.33 (5, 9H). MS (EI) m/e 3552001 (3552008 caicd for C19H25N5Q2). 

Exa2iq)le3 

20 Phenyl N-[4-(4-amino-l/f-imidazo[4,5-c]quinoIin-l-yl)butyl]carbamate 




A solution of H4-aminobutyl)-lff-imidazo[4,5-c]quinolin-4-amine (9.3 mg, 36 
^mol) in 10 mL of dichloromethane was cooled to -S^C and a solution of phenyl 
chloroformate (7 mg, 45 pmol) in 1.5 mL of dichloromethane was added, with argon 
25 bubbling to facilitate mixing. The mixture was then allowed to warm to room temp, while 
being vortexed for 10 min. Aminomethylpolystyrene (ca. 80 mg, 1 meq/g, 100-200 mesh. 
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Bacbem) was added to quench excess chlorofoimate. and the mixtnre was lefhued and 
vottexed for several hours. The mixture was chromatogr^died through a short plug of 
silica gel with 10: 1 dichloromethane-metfaanol as eluant to isolate the product as a solid. 
'H NMR (500 MHz. DMSCVds) 5 8.28 (s. IH). 8.06 (d.'j=7.6 Hz. IH), 7.76 (t. J=5.6 Hz. 
IH). 7.63 (d. J«8.2 Hz, IH), 7.45 (t. J«7 Hz, IH), 734 (t, J»8.2 Hz, 2H), 7.27 (t. J-7.5 Hz, 
IH), 7.18 (t, J=7J Hz. IH). 7.00 (d. 1=8.6 Hz. 2H). 6.65 (bs. 2H). 4.64 (t, J=7 Hz. 2H). 
3.10 (q, J«6 Hz. 2H). IJ92 (quintet. J=7 Hz. 2H). 1.52 (quintet. J«7 Hz, 2H). MS (APd) 
We 376.15 (M+H). 

Example 4 

9ff-9-RuorBnylinethyI N-[4K4-aniaio-l/f-imidazo[4,5-c]quinolin-l-yl)butyI]caibainate 




To a solution of l-(4-aininobutyl)-l/r-iniidazoI4.5-cJquinolin-4-amine (9.3 mg, 36 
Mmol) in 10 mL of dichlorometbane at ambient temperaiure was added 9-fluorenyImethyl 
chlorofonnate (8 mg. 30 Mmol) as a solid. The mixture was vortexed at room tempeiatute 
for about 1 min.. becoming slighUy cloudy. Ammomcthylpolystyrcne (ca. 90 mg. 0.64 
meq/g, 100-200 mesh, Bachem) was added to quench excess chloroformate. and after a 
few minutes the mixnire was filtered through a short plug of silica gel, eluting with 10: 1 
dichloromediane-methanol to isolate the product as a solid. 'H NMR (500 MHz, DMSO- 
de) 5 8.27 (s, IH), 8.08 (d, J«8.1 Hz, IH), 7.87 (d. J=7.6 Hz. 2H), 7.65 (m, 3H). 7.50 (t, 
J=7.6 Hz, IH), 7.40 (t, J=7J Hz, 2H), 7.3 (m, 4H), 7.15 (bs, 2H), 4.62 (t, J=7 Hz, 2H), 
4.27 (d. J«7 Hz, 2H). 4.17 (t, J=7 Hz. IH). 3.03 (q. J=7 Hz. 2H). 1.84 (quintet. Js7 Hz, 
2H). 1.45 (quintet, J*7 Hz, 2H). MS (APCI) m/e 478.28 (M+H). 
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Bundle S 

N^*[4-(4-Axnino-l/^iinidazo[4tS<]quinolu-l-yl)butyI]^ 




4-MorpholinecarbonyI chloride (0. IS ml, 13 mmol) was added to a stimng 
solution of l-(4-aminobutyI)-l^^-imidazo(4^K:Jquinolin-4-ainine (0.3 g, 1.2 mmol) and 
pyridine (70 ml). The reaction was maintained at room temperature overnight The 
solvent was removed in vacuo and the residue was purified by flash column 
chromatography (silica gel, 9: 1 dichloromethane\metbanol). The fractions containing 
product were combined, washed with saturated aqueous sodium bicarbonate, dried 
(MgS04), filtered, and concentrated to provide 0.86 g of N^-[4-(4-amino-Ii/-imidazo[4,S- 
c]quinolin-l*yl)butyl]-4-morphoIinecarboxanude as a tan powder, m.p. 177.0- 179 J 
'H NMR (300 MHz, DMSO-de) 5 8.22 (s, IH). 8.04 (d. J=7.1 Hz, IH), 7.64 (d, 1=7 J Hz, 
IH), 7.47 (t, J=7.1 Hz, IH), 7.28 (t, J=7.1 Hz, IH), 6.72 (broad s, 2H), 6.52 (t, J=:5.4 Hz. 
IH), 4.61 (t, J=6.9 Hz, 2H), 3.48 (t J=4.6 Hz, 4H), 3.18 (t, J=4.6 Hz, 4H), i.OS (m, 2H), 
1.84(m,2H), 1.44(m,2H);MS(EI)m/e368.1966(368.1961calcdforCi9H24N602). 

Example 6 

N'-[4-(4-Aniino-l/f-inudazo[4.5<]quinolin-l-yl)butyl]-N-niethyl-N-^^ 




According to the general method of Example 5, l-(4^aminobutyl)-l//- 
imidazo[4,5-c]quinolin-4-amine and N-methyl-N-phenylcarbamoyl chloride were 
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combined to provide N^4-(4-amino-lA'-iiiiidazo[4^<]quinolin-l-^)butyI>N-inetb^-N- 
idienylurea as a tan powder. m.p. 87.0-88.0 "C 'H NMR (300 MHz, DMSO-de) 5 8.19 (s. 
IH). 8.04 (d, Js8.1 Hz. IH), 7.63 (dd. Js8.1, 1.2 Hz. IH). 7.45 (dt. 1=8.1. 1.2 Hz. IH). 
7J1-7.24 (m. 3H), 7.18-7.09 (m. 3H), 6.62 (s, 2H). 5.95 (broad s, IH). 4.59 (t. J=6.9 Hz, 
2H). 3.07 (s, 3H). 3.03 (m. 2H). 1.82 (quintet, 1*7.2 Hz. 2H), 1.42 (quintet, J=7.2 Hz, 2H); 
MS (EI) m/e 388.2023 (388.2012 calcd for C22H24NtfO). 

Example 7 

(lR,2S,5R)-2-Isopropyl-5-mcthylcyclohexyl 
N-[3-(4-amino-lff-imidazo[4,5-c]quinolin-l-yl)butyI]caifoamate 




(-)-Menthyl chlorofonnate (0.675 ml. 3.15 mmol) was added dropwise to a stiiring 
solution of H4-aminobutyl)-li/-imidazo[4,5-cJquinolin-4-aniine (0.80 g, 3.14 mmol) and 
pyridine (200 ml). The leactioi was maintained at room temperature overnight The 
solvent was removed in vacuo and die residue was purified by flash column 
chromatography (silica gel, 95:5 dichloromethane\meUunol). The fiactions containing 
produa were combined, washed wid) satunted aqueous sodium bicaibonate, dried 
(MgS04), filtered, and concentrated to provide 0.32 g of (lR,2S,5R>2-isopropyl-5. 
meUiylcyclohexyl N-[3-{4-amino- W.imidazo[4,5<]quinolin-l-yl)butyl)carbamate as a 
tan powder, m.p. 84.0-86.0 "C. "C NMR (75 MHz, DMSO-de) S 156.5, 152.5, 145.3, 
143.1, 131.9, 128.5, 127.0, 126.5, 121.5, 120.8, 115.2.73.0,47.2,46.5,41.7,34.1,31.2, 
27.5. 26.8, 26.1. 23.4. 223, 20.8, 16.6; MS (EI) m/e 4372797 (437.2791 calcd for 

C2sH3sNs02). 
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Example 8 

2-Naphthyl N-[4-(4-amino- l/r-imidazo[4,5-c]quinoIm-l -yl)butyl]caibainatc 




According to the general method of Example 7, H4*aminobutyl)-I//- 
imidazo[4,S*c]qumoIin-4*amine and chlorofonnic acid 2-naphthyl ester were combined to 
provide 2-naphthyl N-[4-(4-amino-l//-imidazo[44-c]quinolin-l-yI)butyl]carbamatc as a 
white powder, m.p. 154.0-155.0 ''C. 'H NMR (300 MHz, DMSO-de) 5 8.23 (s. IH), 8.08 
(i J=7.4 Hz. IH). 7.94-7.86 (m, 4H), 7.64 (dd, J=8.3. 1.0 Hz, IH). 7.56-7.43 (m, 4H). ' 
730 (m, IH), 7.20 (dd, J=8.8, 2.3 Hz, IH), 6.61 (broad s. 2H), 4.65 (l, J=6.9 Hz, 2H), 3.14 
(q, J=6.4 Hz, 2H), 1.94 (m, 2H), 1.56 (m, 2H): MS (EI) m/c 426.1927 (426.1930 calcd for 
C2SH23N5Q2). 

Example 9 

1-Naphthyl N-I4-(4-anuno- W-hnidazo[4,5H:lquinolin-l-yl)butyIlcarbamate 




According to the general method of Example 7, l-(4-aminobutyl)-l/f- 
imidazo[4,5-c]quinolin-4-amine and chloroformic acid l-naphthyl ester were combined to 
provide 1-naphtbyl N-[4-(4-amino*l//-imidazo[4,5-c]quinoiin-l-yl)butyl]carbamate as a 
tan powder, m.p. 89.0-92.0 *C. 'H NMR (300 MHz. DMSO.d6) 5 8.25 (s. IH). 8.10 (d, 
J=7.4 Hz. IH), 8.05 (t, J=5.8 Hz, IH), 7.96 (d, J=7.6 Hz, IH), 7.79 (d, J=8.2 Hz, IH), 
7,66.7.45 (m, 6H), 7.30 (m, IH), 7.19 (d, J=7.5 Hz. IH), 6.72 (broad s, 2H), 4.67 (t, J=6.9 



28 



WO00/76S1S 



PCrAIS00/156S6 



Hz. 2H). 3.17 (q. J«6.3 Hz. 2H). 1.96 (m. 2H). 1 J9 (m. 2H): MS (ED m/e 426.1929 
(426.1930 calcd for C25HSN5O2}. 

Exanqtle 10 

N-{4-[4-Amino-2<<4-inetboxybeiizyI)-lH-iimdazo[4.5<]quinolin-l-yI^^ 




Pan A 

tert-Butyl N-{4-[2-(4-inetboxybeiizyl)-l//^iinidazo[4^-c]quinolin-l- 
yl]butyl}caibaniate was reacted according to the general method of Example 1 parts D and 
E to provide /m-butyl N-aininocarbonyl-N-{4-[4-amino-2-(4-methoxybenzyl)-l/f- 
imidazo[4,5-cJquinoUn-l-yI]buiyl)carbamate as a solid. 'H NMR (300 MHz, DMSO-de) 5 
7.93 (d. J=8.1 Hz, IH). 7.86 (broad s. IH). 7.61 (dd, J=8.3, 1.1 Hz. IH). 7.41 (m. IH). 
7.24-7.17 (m, 4H). 6.87 (d, Js8.7 Hz, 2H), 6J5 (broad s, 2H). 4.45 (broad s. 2H), 4.32 (s. 
2H). 3.71 (s. 3H). 3.49 (m, 2H). 1.49 (m, 4H), 131 (s. 9H). 
£arLS 

The rcrr-butyl carbamoyl group was removed from wrr-butyl N-aminocarbonyl-N- 
{4-[4-amino-2-(4-methoxybenzyl)-liy-imidazo[4,5-c]quinolin-l-yl]butyl)carbamateby 
headng the compound in a solution of HQ and ethanol. The reaction was neutralized 
(NH4OH) to provide N-{4-[4-amino-2-(4-methoxybenzyl)-l/f-imidazo[4,5-clquinolin-l- 
yl]butyl )urea as an off white solid. m.p. 196 "C (decomposition). 'H NMR (300 MHz, 
PMSO-dfi) 5 7.96 (d, J=7.9 Hz. IH). 7.61 (d, J=8.3 Hz. IH). 7.43 (i. J=:7.6 Hz. IH), 7.25 
(m, 3H), 6.89 (d, Ja8.6 Hz. 2H). 6 J8 (broad s. 2H), 5.92 (broad s. IH). 5.36 (broad s. 2H). 
4.41 (m, 2H), 4.32 (s, 2H), 3.72 (s, 3H), 2.93 (d, J=5.8 Hz, 2H). 1.48 (m. 4H): MS (d) 
m/e419 
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Example 11 

N^.{4.[4-Amin(>-2-(2-inethoxybenzyI)-lff-iinidazo[44^ 

4-moxpbolinecarboxa2nide 




According to the general method of Example 5, H4-ammobutyl)-2-(4- 
methoxybenzyl)-lJV-iniidazo[4^]quinolin-4-amine and 4-moiphoIinecaibonyl chloride 
were combined to provide N^-{4-I4-amino-2-(2-methoxyben2yl)-i/f-imidazo[4^- 
c]quinolin-l-yl]butyl}-4-morpholinecart)Oxamide. 'H NMR (300 MHz, CDCI3) 5 7.85- 
7.8 1 (m, 2H), 7^0 (m, IH), 7 JO (m, 2H). 7.17 (d. J=8.6 Hz, 2H), 6.86 (d, J=8.6 Hz, 2H), 
5.62 (broad s, 2H), 4.36 (ra, 2H), 4,31 (s, 2H). 3.78 (s, 3H), 3.64 (t. J=4.9 Hz, 4H), 3.25 (t. 
J=4.9 Hz. 4H), 3.18 (m, 2H), 1.70 (m. 2H). 1.54 (m. 2H); MS (EI) m/c 488.2533 
(488.2536 calcd for C27H32N6Q3). 

Example 12 

feft-ButylN-[4-(4-Amino-2-phenyl-l/f-imidazo[4.5-c]quinoIin-l 
-l)butyl]carbamate 




Part A 

A solution of benzoyl chloride (53 g, 37.7 mmol) in dichloromeihane (100 mL) 
was slowly added to a solution of /eit-butyl N-{4*[(3-aminoquinolin-4- 
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yl)amino]butyI}caibaniate (12.5 g, 37.7 mmol) in dichloroznethane (250 xnL) at ambient 
temperature. The reacrion mixtim was fnaintgity^^ at nmWftnt tf mperatmr overai^L The 
resulting precipitate was isolated by filtration and dried to provide 1 LO g of reft-butyl N- 
(4-([3-(benzoylamino)quinolin-4-yI]amino)butyl)carbamate hydrochlori as a white 
solid. 

Triethylamine (726 g, 71.7 mmol) was added to a solution of die material from 
Part A in ethanol (200 mL) and heated at reflux for 2 days. The reaction mixoire was 
concentrated to provide an orange syrup. HPLC mass spec analysis showed that the synip 
contained the desired product and starting material. The syrup was taken up in 
- dichloromethane (100 mL) and then cooled in an ice bath. Triethylamine (5 mL) and 
benzoyl chloride (1.9 mL) were added The reaction mixture was maintained at ambient 
temperamre for 2 days at which time analysis by HPLC indicated that the reaction was not 
complete. The reaction mixture was concentrated under vacuum. The residue was taken 
up in isopropyl alcohol (150 mL). Triethylamine (5 mL) was added and the reaction 
mixture was healed at reflux overnight. The reaction mixture was concentrated under 
vacuum. The residue was purified by flash chromatography (silica gel; eluting with 10% 
methanol in dichloromethane). The fi mictions containing product were combined and 
concentrated under vacuum. The residue was recrystallized from acctonitrile to provide 
6.7 g of /m-butyi N-[4-(2-phenyl-lif-imidazo[44-c]quinolm-l-yl)butyl]carbamate as a 
solid, m.p. 158-159"C 
Parte 

3-Chioroperoxybenzoic acid ( 1 .05 eq of 65%) was slowly added in small portions 
to a solution of /erf-butyl N-[4-(2-phenyl-l/f-imida2o[4>c]quinoIin-l-yl)butyl]cari>amaie 
(6.56 g, 15.75 mmol) in dichloromethane (120 mL). After 3 hours the reaction was 
quenched with 1 % aqueous sodium bicarbonate (200 mL). The layers were separated. 
The aqueous layer was extracted with dichloromethane (2 X 50 noL). The organic 
fractions were combined, dried over magnesiurn sul£ate and then concentrated under 
vacuum to provide a pale orange syrup. The syrup was triturated with diethyl ether to 
provide 6.8 g of l-[4K/tf/r.butyIcarbamyl)butyl].2-phenyl-l//-imida2o[4^^^ 
5N-oxide as a pale tan solid, m.p. Hg-lSl'C. 
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PartD 

A solution of l-[4-(rerr-butylcaibamyl)butyI]-2-phenyl.l/^ixni 
c]quinoline-5N-oxide (6.8 g, 15.75 mmol) in dichloxometbane (100 mL) was chilled in an 
ice bath. Concentrated ammonium hydroxide (30 mL) was added. Tosyl chloride (3.0 g, 
5 1 5.75 nomiol) was added in small pordons over a period of 30 minutes. The reaction 
mixture was allowed to warm to ambient temperature overnight. The reaction was 
quenched with water (350 mL). The layers were separated. The aqueous layer was 
extracted with dichloromethane. The organic fractions were combined, dried over 
magnesium sulfate and then concentrated under vacuum to provide a tan solid. This 
10 material was purified by flash chromatography (silica gel eluting with 10% methanol in 
dichloromethane) to provide 4.8 g of product A small portion was reciystallized from 
toluene to provide tert-hutyl N*[4-(4-amino-2-phenyl- l/f-2midazo[4^r]quinolin-l - 
yl)butyl]carbama!e as a solid, nup. 182-183"C Analysis: Calculated for C25H29N50i: %C, 
69 J8; %H 6.77; %N. 16.22: Found: %C, 69.86; %H, 6.95; %N. 15.80. 

15 

Exansple 13 

N-[4-(4- Amino-2-phenyl- 1 /?-imidazo[4,5-c]quxnolin- 1 -yl)butyl]*- 
N*-pn)pylthiourea 




20 PartA 

The rm-butyl N-[4.(4-ammo-2-phenyl.l//-imida2o[4,5-c]quinolin-l- 
yObutylJcarbamate (4.3 g, 10.0 mmol) was dissolved in methanol (15 mL) and 1 N 
hydrochloric acid (100 mL) and then heated at reflux for 2 hours. The reaction mixture 
was concentrated under vacuum to a volume of about 50 mL. Addition of concentrated 
25 ammonium hydroxide to pH 12 did not produce a precipitate. The pH was adjusted to 7 
with 1 N hydrochloric acid. The mixture was extracted with dichloromethane and then 
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with ethyl acetate. The aqueoas layer was concentrated to dryness. The residue was 
dissolved in water (SO mL) and then extracted contmuously with zefluxing chlorofoim for 
36 hours. The chloroform extract was concentrated under vacuum to provide a light tan 
solid. ThisinaterudwasrBcrystallizedfit>niacetonitriletoproW^ 
5 aniinobutyl}-2-phenyI-ljfi^inudazo[4^-c]quinoIin-4-am^ as an off white solid, m.p. 175- 
177^. Analysis: Calculated for CaoHiiN,: %C 72.48; %H, 6.39; %N. 21.13; Found: %C 
72.72; %H, 632; %N. 20.71. 
PartB 

A solution of propyl isothiocyanate (0.78 g, 7.72 mmol) in chlorofonn (5 mL) was 
10 added at ambient temperature to a solution of l-(4-aminobutyI>-2-phenyl-l^-imidazo[4,5- 
c]quinolin-4-amine (0^6 g, 7.72 mmol) in a mixture of chloroform (25 mL) and pyridine 
(S mL). The reacuon mixture was maintained at ambient temperature over the weelcend. 
The reaction was quenched with cthanol and then concentrated under vacuum to provide *a 
pale orange syrup. This material was purified by flash chromatography (silica gel, eluting 
15 with 10% methanol in dichloromethane). The pure fractions were combined and 

concentrated under vacuum to provide 0.22 g of N-[4-(4-amino-2-phcnyl-I/^-imida2o[4,5- 
c]quinoli^- l-yI)butyl]-N'-propyldiiourea as a white solid. m.p. 1 13-1 16*C. Mass spec 
M+l=433.2. 

20 Example 14 

N-[4-(4-Amino-2-phenyl-l//-imida2o[4,5-c]quinolin-l-yI)butyl]- 
N'-(3-pyridyl)thiourea 




A solution of pyridine-3-isoihiocyanate (0.136 g. 1.0 mmol) in chloroform (5 mL) 
25 was added at ambient temperature to a solution of l*(4-aininobutyI)-2-phenyl-l/f- 

imida2o[4.5-clquinolin-4-amine (0.331 g, 1.0 mmol) in a mixnire of chloroform (25 mL) 

33 



woooncsis 



rcrnssoonseu 



and pyridine (5 mL). The reaction mixture was Tnamtained at ambient temperature over 
the weekend. The reaction was quenched with ethanol and then concentrated under 
vacuum to provide an off-white soUd. This material was purified by flash chromatography 
(silica gelt eluting with 10% methanol in dichloromethane). The pure fractions were 
combined and concentrated under vacuum to provide 0^ g of N-[4-(4-amino-2-pbenyI- 
l//.imida20[4,5-c3quinolin-l-yl)butyI]-N'-(3-pyridyI)thiourea as a white solid, m.p. 118- 
ncrC. Mass spec M+l=468.3. Analysis: Calculated for C26H25N7S: %C. 66.79; %H. 
539; %N. 20.97; Found: %C, 64.29; %H, 5.46; %N, 20.06. 

Example 15 

N-[4-(4-amino-2-phenyl-l/f-imidazo[4.5-clquinolin-l-yl)butyl]-NM^^ 




A solution of 4-fluorophenylisocyanate (0. 1 37 g, 1 .0 mmol) in chlorofonn (5 mL) 
was added at ambient tenq)erature to a solution of 1 -(4-aminobutyl)-2>phenyl- 1/f- 
imida2o[4^-c]quinolin-4-aminc (0.331 g, 1.0 mmol) in a mixture of chloroform (25 mL) 
and pyridine (5 mL). The reaction mixture was maintained at ambient tcn^raiure over 
the weekend. The reaction was quenched with ethanol. The resulting pale yellow 
precipitate (identified as the bis-adduct) was isolated by filtration. The filtrate was 
concentrated under vacuum to provide an off-white solid. This material was purified by 
flash chromatography (silica gel, eluting with 10% methanol in dichloromethane). The 
pure fractions were combined and concentrated under vacuum to provide 0.22 g of N-[4* 
(4-amino-2-phenyI-l/^imida2o(4,5-c]quinQlin-l-yl)butyl]-N*-(4-fluon)phenyl) as a 
white solid, m.p. 145-150*C. Mass spec M+l=469.2. Analysis: C27H25FN6O: %C, 69.21; 
%H. 5.37; %N. 17.94; Found: %C, 66.70; %H. 5.33; %N, 17.03. 
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Examples 16-52 

The compounds shown in the table below were made according to the synthetic 
method of Reaction Scheme n above. 

A solution of l-(4-anunobutyl)-ltf-imidazo[4,S-c]qmnolin-4-amine (36 fimol) in 10 mL 
5 of dichloromethane in a screw-capped test tiibe was cooled down to -5^C The isocyanate (45 
pmol) was added as a 0.3 M solution in dichloromethane. Argon was bubbled through the 
mixture during addition and for an additional 15 seconds, and the mixture was allowed to stand at 
-5^C overnight To this mixture was added qiproximately 90 mg of an aminomethyl polystyrene 
resin (0*62 meq/g, 100-200 mesh), and the mixture was warmed to reflux and shaken at about 

10 600 rpm for 3 hours. The mixtures were filtered through Poly-Prep columns (Bio-Rad #73M550) 
to remove resin. Three different purification mediods were used. In Method A the filtrate was 
loaded onto a silica gel colunm. The column was eluted with 10: 1 dichlorometbanezmethanol and 
the fractions containing produa were combined and dried in vacuo. In Method C the filtrates 
were dried in vacuo and purified by semi-preparative hplc on a Gilson system (Rainin Microsorb 

15 CIS colunm , 21.4 x 250 mm, 8 micron partiele size, 60A pore, 10 miymin., gradient elation from 
2-95% B in 25 min., hold at 95% B for 5 min., where A=0.1 % Uifluoroacctic acid/water and 
8=0.1% Trifluoroacetic acid/acetoniirile, peak detection at 254 nm for uiggering fraction 
collection). The semi-prep hplc fractions were analyzed by LC-APCI/MS and the appropriate 
fractions were lyophilized to provide the compounds as trifluoroacetate salts. In Method B the 

20 compounds were purified by Method C and then the trifluoroacetate salts were dissolved in ca. 3- 
5 mL of 2: 1 dichloromethane-methanol and shaken with ca. 80 mg (300 pmol) of 
diisopropylaminomethyl-polystyrcne resin (Argonaut PS-DEA, 3.86 nunol/g) for 1-2 h to 
liberate the free amine, and then filtered and dried in vacuo. The compounds were generally 
amorphous solids. 
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Examples S3* 66 

The examples in the table below were prepared according to the synthetic method 
of Reaction Scheme n above using the following general method. H2-Aminoethyl)-2- 
butyI-lA^inudazo[4^]quinolin-4-aziiine (50 mg), dichloromethane (2 mL) and the 
isocyanate were placed in a2 dxam (7.4 mL) viaL The vial was placed on a shaker for 
about 2-16 hours at ambient temperature. The reacdon mixture was analyzed by LCyMS 
to confirm the formation of the desired product The solvent was removed and the residue 
was purified by semi-preparadve HPLC (Capcell CI 8 column. 35 mm x 20 mm, 5 
micron particle size, 20 mUmin., gradient elution from 5-95% B in 10 min., hold at 95% 
B for 2 min., where AaO.l % trifluoroacetic acid/water and BsO.I % trifluoroacetic 
acid/acetonttrile, peak detection at 254 nm for triggering fracdon collection). The semi* 
prep HPLC fractions were analyzed by LC-APCI/MS and the appropriate fiactions were 
combined and lyophilized to provide the trifluoroacetate salt of the desired urea. 



Example # 


Structuze of the Free Base 


moss 


53 




4612 


54 




495.1 
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Example # 


Sttucnire of the Free Base 


mass 


55 


in 


417.1 


56 


NH, PH, 
H 


369.2 


57 




355 


58 




369.2 


59 


CH, 


383.3 
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Example # 


Stnicture of the Frtc Base 


mass 


60 


fj»2 PH3 

■ 

U So . 


403^ 


61 


NH, CH, 

CHj 


417^ 


62 


NH, CH, 
H,C 


417^ 


63 


VH, CH, 
NH 

0 

H,C 


417^ 
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Example # 


Structure of tl» Rce Base 


mass 


64 




4262 


65 


^ VP 


4312 


66 


CH, 


4312 



Examples 67 - 69 

The examples in the table below were prepared using the following method. l-(2- 
Aniinoethyl)-2-ethoxymethyl-l/f-imida2o[4.5-c]quinolin-4-^ hydrochloride (50 mg). 
dichloromethane (2 mL) and diisopropylethylamine {12 eq) were placed in a 2 dram (7.4 
mL) vial. The vial was placed on a shaker for about 1 hour at ambient temperature. The 
appropriate (thio)i5ocyanate was added and the vial was shaken at ambient temperature for 
about 4 hours. The reaction mixture was analyzed by LCTMS to confirm the formation of 
the desired product The solvent was removed and the residue was purified by semi- 
preparative HPLC (Capcell Pak C18 column, 35 mm x 20 mm, 5 micron particle size, 20 
mUmin., gradient clution from 5-95% B in 10 min., hold at 95% B for 2 min., where 
A=0.1 % uifluoroacetic acid/waier and B=0.1 % trifluoroacetic acid/acetonitrile, peak 
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detection at 254 nm for triggering fraction collection). The semi-piep HPLC fractions 
weie analyzed by LC-APCI/MS and the appropriate ftaerions mm eemhin^ and 
lyophilized to provide the trifluonacetate salt of die desized (thio)iirea. 



Example # 


Stiuctute of die Fiet Base 


Mass 


67 


«SH, CH, 


371.1 


68 




405.1 


69 


CH, 
H \ . — 


427.1 



Exanq>les70-99 

The examples in die table below were prepare accoidmg to die syndictic mediod of 
Reaction Scheme U above by reacting l-(4-aniinobutyl)-2-butyl-lffimida2o[4^ 
c]quinoIin-4-amine widi dw ^ropriate isocyanate using die general mediod of Examples 
53 - 66 above. ... 
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Example # 


Structure of Free Base 


Mass 




MU CM 

Ox 


395^ 












71 


NH, CH, 


397.3 


72 


0 


411.3 


73 


So 

1 


431.2 



56 




57 
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Example # 


Stnictuie of Free Base 


Mass 1 


78 


NH, CH, 

F 


449^ 


79 


NH, CH, 


449^ 


80 


I 


456^ 


81 


NHj CH, 


459.3 
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1 Exampletf 


Stnicture of Etee Base 


j Mass 


82 


NH, CH, 


459.3 


83 


NH, CH, 


459.3 


84 


NH, CH, 

tl-f° 

CH, 1 


459.3 


85 


^ pH, 

u s , 


461.3 
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Exaiiq)le# 


Stnictore of Free Base 


Mass 


86 


NH, CH, 

-ip 


4652 


87 


H 


467.3 


iBB 




471.3 


89 


NH, CH, 
\ ,0 

Q 

0-CH, 


475.3 

1 
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Example # 


Stmcture of Ree Base 


Mass 


98 


IjlH, CH, 

^ ■ 

Br 


509. 511.1 


99 


NH, CH, 


509.511.1 


Theexa 
fveacuon ocnen 
imida2o[4,5-c]q 
of Examples 53 


Examples 100- 119 
mples in the table below were prepare according to the synthetic method of 
ie n above by reacting l-(4-aniinobutyl).2-(2-methoxyediyl)-l//. 
|uinolin-4-aniine with the appropriate isocyanate using the general method 
-66 above. 


Example # 


Structure of the Free Base 


Mass 


100 




491.3 
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Example # 


SmicnirBof the Free Base 


Mass 


101 


H 


385^ 


102 


V". pH. 


399^ 


103 


CH, 


413^ 


104 


u s 

;1-o 


433^ 
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Example # 


Saucture of the Free Base 


Mass 


109 




458^ 


•110 


^H, ,CH, 

HP 

CH, 


461.2 


111 


US 


461.2 


112 


a 

1 


467.1 
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Example # 


j Smictuie of the Free Base 


1 Mass 


113 


^ S 0 


467.1 


114 




478.1 


115 


CrC 

0 


478.1 


116 


F p .. 


501.2 
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Example # 


Stnictureof the Free Base 


Mass 


117 


F 


501^ 


118 


CI 


501.0, 503.1 


119 


NH, pH, 

^\ 0 
Br 


511.513.1 



Examples 120 - 122 

The examples in the table below were prepared according to the synthetic method 
of Reaction Scheme m above using the following method. 1 -(4-AininobutyI)-2-(2- 
methoxyediyl). l/f-imidazo[4,5-c]quinolin-4-amine (50 mg). diisopropylethylamine (34 
ML), dichloromethane (2 xnL) and the carbaix^l chloride (1.1 eq) were placed in a 2 dram 
(7.4 mL) vial. The vial was placed on a shaker for about 2 hours at ambient temperature. 
The reaction mixture was analyzed by LCTMS to confirm the formation of the desired 
product The solvent was removed and the residue was purified by semi-preparative HPLC 
(Capcell Pak CIS column, 35 mm x 20 mm, 5 micron panicle size, 20 mLAnin., gradient 
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elution fiom 5-95% B in 10 miii. hold at 95% B for 2 niin.. where A^. 1 % trifluoroacctic 
aeidArater and BoO. 1 % aiflooroaeetic add/acetonitrile. peak detection at 254 nm for 
triggering fraction collection). The semi-prep HPLC fractions were analyzed by LC- 
APCl/MS and the appropriate fractions were combined and lyophilized to provide the 
trifluoroacetate salt of the desued uiea. 



1 Example # 


StnicQiTB of the Free Base 


M8SS 


120 


^ ,CH, 


4473 










So 






I- 


121 


^0 


4272 






122 


0 


411.3 







Examples 123 - 124 

The examples in the table below were prepare according to the synthetic method of 
Reaction Scheme U above by reacting H4-ammobutyl).2K4.metiK)xyphenyhnethyl).liy. 
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2xnidazo[4.S-c]quinolin-4-axxiiDe with the appropriate isocyanaie using the general method 
of Examples S3 - 66 above. 



Example # 


Stiucnire of the Free Base 


Mass 


123 


0-CH, 

" ^CH, 


461.3 


124 


^0-CH, 


495.3 



5 Examples 125 - 131 

The examples in the table below were prepared according to the syntheuc method 
of Reaction Scheme II above using the following method. I-(4-Aminobutyl)-2-(2- 
methoxyethyl)-l/f-imida2ot4,5-clquinolin-4-aminc (50 mg), dichloromeihane (2 mL) and 
the thioisocyanate ( 1 . 1 eq) were placed in a 2 dram (7.4 mL) vial. The vial was placed on a 

10 sonicator for about 30-60 minutes at ambient temperature. The reaction mixture was 
analyzed by LC/MS to confirm the formation of the desired product. The solvent was 
removed and the residue was purified by semi-pieparative HPLC (Capcell Pak CIS 
column, 35 mm X 20 mm, 5 micron particle Isize, 20 mUmin., gradient eludon from 5-95% 
B in 10 min., hold at 95% B for 2 min.» where A=0. 1 % trifluoroacetic acid/water and 

15 BsO. 1 % uifluoroacetic acid/acetonitrile, peak detection at 254 nm for triggering fracdon 
collecdon). The semi-prep HPLC fractions were analyzed by LC-APCI/MS and the 
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apptopdaie fractions weit comi»iied and lyophilized to provide the trifluoreacetate salt of 
the desired thiourea. 



1 Example # 


1 Structure of die Ree Base 


1 A^9CC 1 
1 ATxaas 1 


125 


r- .CH. 


450.1 


126 




542.2 


127 


r- .CH. 

r 

H,C 


415.1 


126 


~ RfC " ~ r 

«^ 1 


449.1 
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Example # 


Stnictuie of the Free Base 


Mass 


129 


NHj 

» S 


413.1 


130 


fl V CH 
^ \H,C^feH. 


429J2 

« 


131 


s 


499.2 



Examples 132 - 137 
The examples in the table below were prepared according to the synthetic route 
shown in Reaction Scheme VII above. 
5 PartA 

The tetrabydroquinoline amine starting materials were prepared as follows. 
A catalytic amount of platinum (IV) oxide was added to a solution of I-(4- 
aminobutyi).2-butyl- W-imida2o[4^-c]quin6lin-4.amine (2.2 g. 7.06 mmol) in 
trifluoroacetic acid (200 mL). The reaction mixture was hydrogenated at SO psi (3.44 X 
0 10^ Pa) on a Pair apparams for 6 days.. The reaction mixture was filtered to remove the 
catalyst and the filtrate was concentrated under vacuum. The residue was combined with 
1 N hydrochloric acid (100 mL) and heated on a steam bath for 2 hours. The mixmre was 
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ccx>led, made basic with anunonium hydroxide and then extracted with dichloiomethane. 
The extract was concentrated under vacuum to provide of K4*aminoliutyI)-2«butyl- 
6J,8,9-tetrahydro •l^-imidazo[4,S-c]quinolin-4-amine as a solid, m.p. 63-67*C 

A catalytic amount of platinum (IV) oxide was added to a solution of l-<4- 
aniinobutyl>2-methoxyethyl-l/^imidazo[4,5-<]quinoIin-4-am^ (7.7 g, 24.5 mmol) in 
trifluoroacetic acid (250 mL). The reaction mixture was hydrogenated at 50 psi (3.44 X 
10* Pa) on a Parr apparatus. The progress of the reaction was monitored by LCVMS. 
Additional catalyst was added 7, 1 1, and 17 days after the start of the reaction. After 25 
days the reaction was complete. The reaction mixture was filtered through a layer of 
Celite® filter aid to remove the catalyst and the filtrate was concentrated under vacuum. 
The residue was combined with 1 N hydrochloric acid (100 mL) and stirred overnight 
The mixture was made basic (pH =11) with ammonium hydroxide and then extracted with 
dichloromethane (3 X 300 mL). The extracts were combined and concenurated under 
vacuum to provide 3.5 g of H4-aminobutyl)-6,7,8.9-tetrahydn>-2-methoxycthyI-l». 
imidazo[4,5-c]quinoIin*4-amine as a solid. 
PartB 

The tetrahydroimidazoquinoline amines &om Part A were reacted with the 
appropriate isocyanaie or sulfonyl isocyanate using the general method of Examples 53 - 
66 above to provide the trifluoroacetate salt of the desired urea or sulfonyl urea. 
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Example # 


Stnicture of the Free Base 


1 Mass 1 


132 


m CH, 

&^ ■ 


493^0 


. 133 


H 


449^ 


134 


rr ^ 


389^ 


135 


^0 

1 1 


431^ 
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Stnictnre of the Rtee Base 


Mass - 


136 




437.2 


137 


PH, 


499.1 



IS 



Examples 138 - 140 

The examples in the table below were prepared according 10 the synt^ 
of Reaction Scheme VI above using the foUowing procedure. The lff.iinida2o[4^. 
clquinolin-4-amine (50 mg). dichloromethane (2 mL) and the sulfonyUsocyanate (13 eq) 
were placed in a 2 diam a.4 mL) vial. The vial was placed on a shaker at ambient 
temperature. The reaction mixture was analyzed by LC/MS to confiim the formation of 
the desired product. The solvent was removed and the residue was purified by semi- 
prepaiative HPLC (CapceU Pale C18 column. 35 mm x 20 mm. 5 micron particle size, 20 
fflLtoiin.. gradient elution from 5-95% B in 10 min.. hold at 95% B for 2 min.. where 
A=0.1 % trifluoioacedc acidAvater and Bs0.1 % trifiuoioacetic acid/acetonitrilc. peak 
detection at 254 nm for triggering fraction collection). The semi-prep HPLC fractions 

were analyzed by LC-APOZMS and the ipprbpriate fractions were combined and 
lyophilized to provide the trifluoroacetate salt of the desired sulfonylurea. 
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Example # 


Stnicnire of the Free Base 


Mass 


138 


(J S 

^^^^ 


495.2 


139 


PH, 


485.0 

• 


140 




501.0.503.0 



Example 141 

N*-|4-(4-Amino-2-(2-methoxyethyl)-lH-iniida2o[4.5-c]quinoU^ 
N^-benzoyiurea Trifluoroacetate 
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This compound was prepared according to the synthedc method of Reacdon 
Scheme V above. The H4-amin6butyl)-2-(2-rne4oxyefliyl)-Ur-im^ 
4-amine (50 mg), dichloromediane (2 mL) and benzoylisocyanate ( 1 . 1 eq) were placed in 
a 2 dram (7.4 mL) vial. The vial was placed on a shaker for 2 hours at ambient 
temperanire. The reacdon mixture was analyzed by LOMS to confirm the formation of 
die desired product The solvent was removed and the residue was purified by semi- 
preparative HPLC (Capcell Pak CI 8 column. 35 mm x 20 mm, 5 micron particle size. 20 
mUmin., gradient eludon from 5-95% B in 10 min., hold at 95% B for 2 min., where 
AsO.l % trifluoroacetic acid/water and Bs0.1 % trifluoroacetic acid/acetonittile, peak 
detection at 254 nm for triggering fraction collection). The semi-prep HPLC fictions 
were analyzed by LC-APCI/MS and the appropriate fractions were combined and 
lyophilized to provide the trifiuoroacetate salt of the desired compound MS (APCI) in/e 
461^ (M+H). . 

Example 142 

N-{4-[4.Amino-2-(2-meflioxyetiiyl)-li/-imida2o[4^-clquinol2n-l-ylJbutyl] 
carbamate Trifiuoroacetate 





This conqwnnd was piepared according to the syntlietic method of Reaction 
Scheme IV above. The l-(4-animobutyl)-2-a-methoxyethyl)-lff-imidazoI4^-c]quinolin- 
4-amine (50 mg), diisopropylethylamine (12 eq.), dichloromethane (2 mL) and benzyl 
chloroformate (1.1 eq) were placed in a 2 dram (7.4 mL) vial. The vial was placed on a 
shaker for 2 hours at ambient temperature. The reaction mixture was analyzed by LC/MS 
to confinn the formation of the desired product. The solvent was removed and the residue 
was purified by semi-preparative HPLC (Capcell Pak C18 column. 35 mm x 20 mm. 5 
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micron particle size, 20 inUmin.^ gradient elution from 5-95% B in 10 min., hold at 95% 
B for 2 minM where A=0. 1 % trifluoroacedc acid/water and B=0.1 % tiifluoioacetic 
acid/acetonitrile, peak detection at 254 nm for triggering fraction collection). The semi- 
prep HPLC fractions were analyzed by LC-APCI/M S and the appropriate Actions were 
combined and lyophilized to provide the trifiuoroacetate salt of the desired compound. 
MS (APCI) m/e 448.2 (M+H). 

CYTOKINE INDUCTION IN HUMAN CELLS 

An in vitro human blood cell system was used to assess cytokine induction by 
compounds of the invention. Activity is based on the measurement of interferon and 
tumor necrosis factor (a) (IFN and TNF, respectively) secreted into culture media as 
described by Testennan et al. In "^Cytokine Induction by the Immunomodulators 
Imiquimod and 5-27609*\ Journal of Leukocyte Biology* 58, 365-372 (September, 1995). ' 

pl99(l qeH ftypaya^ion for OApiie 

Whole blood is collected by venipuncture into EDTA vacutainer tubes from 
healthy human donors. Peripheral blood mononuclear cells (PBMCs) are separated from 
whole blood by density gradient centrifiigation using Histopaque<8)-1077 (Sigma 
Chemicals, St. Louis, MO). The PBMCs are suspended at 3-4 x I(f cells/mL in RPMI 
1 640 medium containing 10 % fetal bovine serum, 2 mM L-glutamine and 1 % 
penicillin/streptomycin solution (RPMI complete). The PBMC suspension is added to 48 
well flat bottom sterile tissue culnire plates (Costar, Cambridge, MA or Beaon Dickinson 
Labware, Lincoln Park, NJ) containing an equal volume of RPMI complete media 
contsiining test compound. 

Compound Preparation 

The compounds are solubilized in dimethyl sulfoxide (DMSO). The DMSO 

concentration should not exceed a final concentration of 1 % for addition to the culture 

« 

wells. 
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TTie solution of test coispottnd is added at 60 |iM to the first well containing RPMI 
complete and serial (three fold or ten fold) dilutions are made. The PBMC suspension is 
then added to the wells in an equal volume, bringing the test compound concentraUons to 
the desired range. The final concentration of PBMC suspension is 1.5-2 X 10* cells/bL 
The plates are covered with sterile plastic lids, mixed gentiy and tiien incubated for 18 to 
24 hours at ST'C in a 5% carbon dioxide atmosphere. 



10 



15 



20 



Separation 

Following incubation the plates are centrifiiged for 5-10 minutes at 1000 rpm 
(-200 X gy at 4"C. The cell culnire supernatant is removed witfj a sterile polypropylene 
pipei and iransfeired to sterile polypropylene mbes. Samples are mainfajnrd at -30 to - 
70'C until analysis. 11« samples are analyzed for interferon (o) and tumornecrosis fiutor 
(a)byEUSA 

Interferon (o) and Tumor Necrosis Factor (a) Analysis by EUSA 

Interferon (a) concentration is determined by EUSA using a Human Multi-Species 
kit from PEL Biomedical Laboratories, New Brunswick, NJ. 

Tumor necrosis factor (a) (TNF)concentration is determined using EUSA kits 
available from CSenzyme, Cambridge. MA; R&D Systems. Minneapolis. MN; or 
Pharmingen. San Diego, CA. 



25 



The uible below lists the lowest concentration fomid to induce interferon and the 
lowest concentration found to induce mmor necrosis factor for each compound. A 
indicates that no induction was seen at any of die tested concentrations (0.12. 0.37. 1.1 1. 
3.33. lOandSDuM). A— indicates tiiat no induction was seen at any of d« tested ' 
concentrations (0.0001. 0.001. 0.01, 0.1. 1 and 10 jiM). 



Cytokine Induction in Human C^s 


example 
Number 


Lowest Effective Concentration (pM) 


Interferon 


Tumor Necrosis Factor 


2 


0.37 


3.33 


16 


1.11 


10 
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Cytokine Induction in Human Cells 


Example 
Number 


Lowest Effective Concentration (pM) 


Interferon 


Tumor Necrosis Factor 


2 


037 


333 


4 


•» 


»» 


17 


«* 


30 


19 


1.11 


30 


20 


1.11 


30 


21 


9* 


** 


22 


«» 


10 


23 


** 


10 


24 


»« 


»« 


25 


333 


mm 


26 


10 


mm 


27 




mm 


28 


1.11 


333 


29 


*• 


10 


30 


3.33 


30 


31 


mm 


10 


32 


10 


10 


33 


mm 


mm 


34 


mm 


mm 


35 


1.11 


10 


36 


1.11 


10 


37 


1.11 


10 


38 


mm 


■ .mm 


39 


1.11 


10 


40 


037 


333 


41 


1.11 


10 


42 


mm 


mm 


43 


mm 


mm 
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Cytoldne Induction in Human r^Hy 


Exanq)le 
Number 


Lowest Efifective Cooceotration (pM) 


Interferon 


1 Tumor Necrosis Factor 


44 


1.11 


10 


45 


3J3 


1 ** 


46 


1.11 


333 


1 


3.33 


J 30 


47 


3.33 ' 


1 10 


48 


0J7 


J 333 


49 


333 


3.33 


50 


mm 


1 ** 


51 


30 


30 


52 


1.11 


10 


6 


0.37 


** 


5 


3.33 


** . ■ 


67 


1 


10 


69 


0.1 


1 


68 


1 


1 


137 


1 


10 


132 


0.01 


I 


133 


0.1 


10 


53 


*** 1 


10 


54 


*«* 


10 


55 


1 


1 


56 


1. 


1 


139 






140 




*** 


100 


0.001 


10 


125 


0.0001 


10 


126 


0.0001 


1 


127 j 


0.0001 


1 



81 



wo 00^6518 



PCT/USOOaSCM 



Cytokine Induction in Human Cells 


Example 
Niunber 


Lowest Effective Concentration (^M) 


Interferon 


Tumor Necrosis Factor 


120 


0.0001 


0.01 


121 


0.01 


10 


122 


0.001 


1 


71 


0.001 


1 


81 


0.01 


1 


82 


0.01 


0.1 


83 


0.1 


1 


84 


0.1 


1 


85 


0.001 


0.1 


86 


0.1 


1 


87 


1 


*«* 


88 


0.1 


. 1 


89 


0.1 


10 


101 


0.01 


1 


102 


0.001 


1 


103 


0.0001 


0.1 


104 


0.0001 


1 


105 


0.001 


1 


106 


0.0001 


1 


107 


0.0001 


1 


108 


0.0001 


0.0001 


109 


0.0001 


0.1 


141 


*«* 


10 


110 


0.001 


1 


111 


0.001 


' 1 


112 


0.0001 


0.1 


113 


0.0001 


1 


114 


0.0001 


0.01 
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Cytokine Induction in Human Cells 


Example 
iNuniDer 


Lowest Effective Concentration (pM) 


Interferon 


Tumor Neaosis Factor 


lie 

lis 


0.0001 


1 


116 


0.0001 


1 


117 


10 


10 


118 


10 


10 


1 1 o 


10 




142 


0.0001 


0.1 


134 


0.001 


1 


135 


0.01 


10 


136 


0.0001 


1 



The present invention has been described with reference to sevend embodiments 
thereof. The foregoing detailed description and exan^les have been provided for clarity 
of understanding only, and no unnecessary limitations are to be understood therefrom. It 
will be apparent to those skilled in the art that many changes can be made to the described 
embodunents without departing from the spirit and scope of the invention. Thus, the 
scope of the invention should not be limited to the exact details of the compositions and 
structures described herein, but rather by the language of the claims that follow. 
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1. A compound of the formula (I): 
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(D 

wherein 

Ri is -alkyl-NRi-C Y.NR3-X-R4 or -alkenyl-NR3-CY. NRs-X- R4 wherein 

Yis=Oor=S; 

X is a bond, -CO- or -SOr ; 

R4 is aryl, hetcroaryl, heteroryclyl, alkyl or alkenyl, each of which may be 
unsubstituied or subsdtuted by one or more subsunients selected from the group consisting 
of: 

-alkyl; 
-alkenyl; . 
-aryl; 

-heteroaryl; 

-heterocyclyl; 

-substituted aiyl; 

-substituted heteroaryl; 

-substituted heterocyclyl; 

-0-alkyl; . 

•0-(alkyl)ft.raryl; 

-CHalkyl)o.r5ubstimted aiyl; 

-0-(alkyl)a.rheteroaryl; 

-0-(alkyl)o.rsubstituted heteroaryl; 
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-0-(aIl^)o.rIieterocycIyl; 

-0-(all9l)o.rSttbsdtated heterocydyl; 

-COOH; 

-CO-O-alkyl; 

-CO-alkyI: 

-S(0)o.2-alkyl: 

-S(0)o.2-{alkyl)o.i-aryl: 

-S(0)o.2-(alkyl)o.rsubstituted aiyl; 

-S(0)(« -(alkyl)o.rhetcroaiyl; 

-S(0)o.2 -(alkyl)o.rSubstituted heteroaiyl; 

-S(0)o.2-<alkyl)o-rheterocyclyl; 

-S(0)o.2-(alkyl)o.i-substittited heterocyclyl; 

-(alkyI)o.rNR,R3: 

-(alkyl)o.i-NR3-CO-0-alkyI; 

•(alkyl)o.,-NRrCO.alkyl: 

-(alkyl)o.|-NR3-CO.aiyl: 

-(alkyl)o.i-NR3-CO-substituted aiyl; 

-(alkyl)o.rNR3-CO-hcteroaryl; 

-(alkyl)o.|-NR,-CO-substitutedheteioaryl: 
-Nj; 

•halogen; 

-haloalkyl; 

-haloalkoxy, 

-CO-baloalkoxy: 

-NO2; 

-CN; 

-OH; 

-SH; and, in die case of alkyl. all^enyl or heterocyclyl. 0x0; 
with the proviso that when X Is a bond R« can additionally be hydrogen; 
is selected from the groiq) consistiqg of: 
-hydrogen; 
-alkyl; 
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-alkenyl; 
-aryl; 

-substituted aryl; 
•hetcroaryl; 
•substituted heteroaryl; 
.alkyl-O-alkyl; 
-alkyl-O- alkenyl; and 

- alkyl or alkenyl substituted by one or more substituents selected from the 
group consisting of: 

-OH; 

-halogen; 

-N(R3)2: 

-CON(R3h: 

-COrCi.to alkyl; 

-CO-0-C|.io alkyl; 

-Ns; 

■aiyl; 

-substituted aryl; 
-heteroaiyl; 
-substituted heteroaryl; 
-heterocyclyl; 
-substituted heterocyclyl; 
-CO-aryl; 

-CO-(substituted aryl); 
-CO*heteroaryl; and 
-CO-(substituted heteroaryl); 
each Rs is independendy selected from the group consisting of hydrogen and C|.io 

alkyl; 

Rs is selected from the group consisting of hydrogen and C|.io alkyl, or R4 and R5 
can combine to form a 3 to 7 mcmbcrcd heterocyclic or substituted heterocyclic ring; 

n is 0 to 4 and each R present is independendy selected from the group consisting 
of C|.io alkyl. Cuto alkoxy. halogen and trifluorometiiyl, 
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or a pbannaceudcally accqptable salt thereof. 

2. A compound of claim 1 wherein X is a bond and Y is 

3. A compound ofdaim 2 wherein n is 0. 

4. A compound of claim 2 wherein Rj is hydrogen. 

5. A compound of claim 2 wherein R| is -(CHih-t' NR3- CO-NRs -R4. 

6. A compound of claim 2 wherein R2 is selected from the group consisting of 
hydrogen; alkyl; alkyl-0-alkyl; (aIkyl)o.i aiyl, (alkyl)o.|-(substituted aryl); (alkyl)o.|- ^ 
heteroaryl; and (alkyl)o.i-(substinitedheteroaryl). 

7. A compound of claim 2 wherein R* is selected from die group consisting of 
hydrogen, CMalkyl. and CMalkyl-O- C|.«alkyL 

8. A compound of claim 2 wherein R4 is alkyl, phenyl or pyridyl, which may be 
unsubstituted or substimted by one or more substituents selected from the group consisting 
of: 

-alkyl; . 

-alkenyl; 

-aryl; 

-heteroaryl; 
-heterocyclyl; 
-substimted aryl; 
-substituted heteroaryl; 
-substimted heterocyclyl: 
-0-aIkyl; 
-CMalkyDw-aiyl; 
-0-(all9l)o.i-substihited aryl; 
•0-(alkyl)o.i-heteroaryl; 
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•0-(alkyl)o.i-sti^titated heteroaiyl; 

-0-(alkyl)o.i-heterocyclyl; 

•0-(aIkyl)o.i-substitutedheterocyclyl: . 

^OOH: 

-CO-Oalkyl; 

-CO-alkyl; 

-S(0)o.2-alkyl; 

-S(0)o.2-<alkyl)o.i-aryl: 

-S(0)fr.2-(alkyl)o.i-5ubstituted aiyl; 

-S(0)o.2-(alkyI)o.i-het6iDaiyl; 

-S(0)o.2-(aU^)o.i-5ub5tituted heteroaryl; 

-S(0)o.2-(alkyl)o-i^ieterocydyl; 

-S(0)o.2-(aU7l)o-i-substituted heterocydyl; 

-(alkylVi-NRsRa: 
-(alkyl)o.rNR3-CO-0-aIkyl: 
•(alkyl)o.rNR3-CO-aIkyl: 
-{alkyOw-NRrCO-aiyl; 
•(alkyl)o.|-NRrCO-substituced aiyl; 
•(alkyl)o.|-NR3-CO-heteroaryl: 
•(alkyDo-rNRs-CO-substiuted heteroaryl: 
-N3; 

•halogen; 

•haloaOcyl; 

-haloalkoxy: 

-CO-haloalkoxy; 

-NQ2; 

-CN; 

-OH; 

-SH; and. in the case of alkyl, 0x0. 
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9. A compound of claim 2 wherein R4 is phenyl that is unsubsdtuted or substituted by 
one or more substituents selected from the group consisting of methyl, methoxy, halogen, 
nitrlle, nitro, trifluoromethyl, and trifluoromethoxy. 

1 0. A compound of claim 2 wherein R4 and R5 combine to form a 3 to 7 membcred 
substituted or unsubstituted heterocyclic ring. 

11. A compound of claim 2 wherein R4 and R5 combine to form a substituted or 
unsubstituted pyrrolidine or morpholine ring. 

12. A compound of claim 1 wherein X is a bond and Y is =S. 

13. A compound of claim 12 wherein n is 0. 

14. A conqxnind of claim 12 wherein R3 is hydrogen. 

15. A compound of claim 12 wherein R| is -(CHzh^- NR3- CO-MR, -R4. 

16. A compound of claim 12 wherein R2 is selected fiom the group consisting of 
hydrogen; alkyi; alkyl-O-alkyl; (alkyl)o.i aryl, (alkyl)o.i-(substituted aryl); (alkyl)o.,- 
heteroaryl; and (alkyl)o.|-(substitutedheteroaiyl). 

17. A compound of claim 12 wherein Rj is selected from the group consisting of 
hydrogen. C|.<alkyl. and C|.«alky]-0- C|.4alkyl. 

18. A compound of daim 12 wherein R4 is alkyi, phenyl, or pyridyl, which may be 
unsubstinited or substimted by one or more substituents selected from the group consisting 
of: 

-alkyi; 

•alkenyl; 

-aryl; 

rheteroaiyl; 
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-heterocyclyl; 
-subsdnited ar^; 
-substituted heteroaiyl; 
^substituted heterocyclyl: 
-0-alkyl; 
-0-(alkyl)a.raryl; 
-0-(alkyl)o^t-substituted aiyl; 
-0-(alkyl)o.rheten>aryl; 
-0-(aIkyl)o.rsubstituted heteroaiyl; 
-0-(alkyl)o.rheterocycIyl; 
-0-(alkyl)o.r5ubstituted heterocyclyl; 
-COOH; 
-COOalkyl; 
-CO-alkyl; 
.S(0)o.2-alkyl; 
-S(0)o.2-(alkyl)o.|.aryl; 
-S(0)o.2 -(alkylVrSubstituted aiyl; 
-S(0)a.2-(alkyl)o.rheteroaryl; 
-S(0)o.2-{alkyl)o.rsubstitutcd heteroaryl; 
-S(0)o.2 -{alkyOo-rhetcrocyclyi; 
-S(0)a.2 -<alkyI)o.rSubstituted heteiocydyl; 
-(alkyDo-i-NRjRj; 
* -(alkyl)o.i-NR3-CO-0-alkyl; 
Kalkyl)o.rNR3-COalkyl; 
-(alkyl)o.i-NRrCO-aryl; 
-(alkyl)o.i-NRrCO-substituted axyl; 
-(alkyl)o.i-NR3-CO-heteroaryl; 
-(alkyl)o.rNR3-CO-substituted heteroaryl; 
-Ns; • 
-halogen; 
-haloalkyl; 
-haloalkoxy; 
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-CO-haioalkoxy; 

-NO2; 

-CN; 

-OH; 

-SH; and, m the case of alkyl, 0x0. 

19. A conq}ound of claim 12 wherein R4 is phenyl that is unsubstituted or substituted 
by one or more substituents selected from the group consisting of methyl, methoxy, 
halogen, nitrite, nitro, trifluoromethyl, and trifluoromethoxy. 

20. A compound of claim 12 wherein and R5 combine to form a 3 to 7 membered 
substituted or unsubstituted heterocyclic ring. 

21. A compound of claim 12 wherein R4 and R5 combine to form a substituted or 
unsubstituted pynx>Iidine or morpholine ring. 

22. A compound of claim 1 wherein X is a bond and R4 is hydrogen. 

23. A compound of claim 1 wherein Y is = O and X is -CO. 

24. A compound of claim 23 wherein n is 0. 

25. A compound of claim 23 wherein R3 is hydrogen. 

26. A compound of claim 23 wherein Ri is -KCHih^' NR3. CO-NRs-CO-R*. 

27. A compound of claim 23 wherein R2 is selected from the group consisting of 
hydrogen; allcyl; alkyl-O-alkyl; (alkyl)o.i aryl, (alkyl)o.r(subsiimted aiyl); (alkyl)o.r 
heteroaryl; and (alkyI)o.r(substituted heteroaryl). 

28. A compound of claim 23 wherein Rj is selected from the group consisting of 
hydrogen, C|-»alkyl, and C|-»alkyl-0- CMalkyl. 
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29. A compound of claim 23 wheidn R4 is aSkyl, phenyl, or pyridyl, which may be 
unsubstituted or substimted by one or more substituents selected from the group consisting 
Of: 

-alkyl: 
*alkenyi; 
-aiyl; 

-heteroaryl; 
-heierocyclyl; 
-substituted aiyl; 
-substituted heteroaryl; 
-substituted heteiocyclyl; 
-O-alkyl: 
-O-{alkyl)0"raryl; 
-0-(alkyl)o.i-substituted aryl; 
-0-(aIkyl)o.i-heteroaryl; 
-0-(alkyl)o.]*substituted heteroaryl; 
-0-(alkyl)o.rheterocyclyl; 
-0-(alkyl)o.rsubstituted heteiocyclyl; 
-COOH; 
-CO-O-alkyl; 
-CO-alkyl; 
-S(0)o.2 -alkyl; 
-S{0)o.2-(alkyl)o-i-aryl; 
-S(0)o.2-<alkyl)o.rsubstituted aryl; 
-S(0)o.2 -<alkyl)o.rheteroaryl; 
-S(0)o.2-(alkyl)o.r5ubstituted heteroaryl; 
-S(0)o.2 -(alkyl)o-rheterocyclyl; 
-S(0)o.2 -<alkyl)o.i-substituted'heterocyclyl; 
-(alkyI)o.rNR3R3; 
-(alkyl)o.rNR3-CO-0-alkyl; 
-(alkyl)o.rNR3-CO-alkyl; 
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-(alkyl)o.i-NR3-CO-aryI; 
-(aIlgrl)o.rNR3-CC>-substitutedaryl: , 
-(alkyl)a.|-NR3-CO-heteroaiyl; 
-(alkyI)o.rNR3-CO*5ubstituted heteroaryl; ' 
-N3; 

•halogen; 

-haloalkyl; 

-haloalkoxy; 

-CO-haloalkoxy; 

•NO2; 

-CN; 

-OH; 

-SH; and* in the case of alkyl» oxo. 

30. A compound of claim 23 wherein R4 is phenyl that is unsubstituted or substituted 
by one or more substituents selected from the group consisting of methyl, methoxy, 
halogen, nitrile, nitro, trifluoromethyU and trifluoromethoxy. 

31. A compound of claim 23 wherein R4 and R5 combine to form a 3 to 7 membered 
substituted or unsubstituted heterocyclic ring. 

32. A compound of claim 23 wherein R4 and R5 combine to form a substituted or 
unsubstituted pyrrolidine or morpboline ring. 

33. A compound of claim 1 wherein Y is=0 and X is -502*. 

34. A compound of claim 33 wherein n is 0. 

35. A compound of claim 33 wherein R3 is hydrogen. 

36. A compound of claim 33 wherein R, is -(CHih-4- NRa-CO-NRs -SO2-R4. 
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37. A compound of claim 33 wherein R2 is selected from the gtoup consisting of 
hydrogen; alkyl; alkyl-0-alkyl; (aIkyI)o.i aiyl (alkyl)o.Ksubstituted aryl); (alkyl)o.r 
heteroaryl; and (aikyl)o-Ksubstinited heteroaryl). 

38. A compound of claim 33 wherein R2 is selected from the group consisting of 
hydrogen, CMalkyl, and CMalkyl-0- CMalkyl. 

39. A compound of claim 33 wherein R4 is alkyl or phenyl* which may be 
unsubstinited or substinited by one or more substituents selected from the group consisting 
of: 

-alkyl; 

-alkenyl; 

-aryl; 

-heteroaryl; 

-hetcrocyclyl; 

-substituted aryl; 

-substituted heteroaryl; 

-substituted heterocyclyl; 

-O-alkyl; 

-0-(alkyl)o.raryl; 

-0-(alky])o.rsubstituted aryl; 

-0-(aIkyl)o.rheteroaryl; 

*0-(alkyl)o.rsubstimted heteroaryl; 

-0-(alky])o.rheterocyclyl; 

-O*(alkyl)o.rsubstituted heterocydyl; 

-CCX)H; 

-CO-O-alkyl; 

<:0-aIkyl; 

-S(0)o.2-alkyl; 

-S(0)o.2-(alkyl)o-raryl; 

-S(0)o.2-(aUcyl)o.rsubstituted aryl; 

-S(0)o.2-(alkyl)o-i-heteroaryl; 
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-S(0)o.2-<alkyl)o.rsubstituted heteroaryl; 
-S(0)o.2-<alkyl)o.rhctcn)cyclyl; 
-S(0)o.2-(alkyl)o.rsubstituted hcierocyclyl; 

.(alkyDo-i-NRsRs; 
.(alkyDo-rNRa-COO-alkyl; 
-(alkyl)o.rNR3-CO-aIkyl; 
-(alkyl)o.rNRrCO-aryl; 
-(alkyI)o.rNR3-CO-substituted aiyl; 
-(aIkyl)Q.rNR3-CO-heieioaryl; 
-(alkyl)o.rNR3-CO-substituted heteroaiyl; 
-N3: 

-halogen; 

•haloalkyl; 

-haloalkoxy; 

-CO-haloalkoxy; 

-NO2; 

-CN; 

-OH; 

-SH; and, in the case of alkyl, 0x0. 

40. A compound of claim 33 wherein R4 is phenyl that is unsubstituted or substituted 
by one or more substituents selected from the group consisting of methyl, 
methoxy, halogen, nitrile, nitro, trifluoromethyl, and trifluoromethoxy. 

4L A compound of claiih 33 wherein R4 and R5 combine to form a 3 to 7 memtered 
substimted or unsubstimted heterocyclic ring. 

42. A compound of claim 33 wherein R4 and R5 combine to form a substimted or 
unsubstituted pynplidine or morpholine ring. 

43. A compound of claim 1 wherein the dashed bonds are absent. 
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44. A compound of claim 2 wherein the dashed bonds are absent 

45. A compound of claim 12 wherein the dashed bonds are absent 
5 46. A compound of claim 23 wherein the dashed bonds are absent 

47. A compound of claim 33 wherein the dashed bonds are absent 

48. A compound selected from the group consisting of: 

10 

N-[4-(4-amino-l/f-imidazo[4,5-c]quinolin-l -yl)butyl]-N -bcnzylurea; 

N.[4^4.amino- l/f-imida2o[4,5-c]quinoIin- 1 -yl)butyl]-N -butylurca; 

N.[4.(4-amino-l//-imidazo[4,5<lquinoIin-l-yl)butyl]-N-(2-eihylphenyl)^ 

H.[4^4.amino- lH-iniidazo[4^-c]quinolin-] -yl)butyl]-N*-cyclohexylurea; 
15 N-[4K4-amino-W-inuda2o[4^-cIquinoUn-l-yl)butyl]-N-methyl-N-phenyIurea; 

N-[2-(4-amino-2-butyI- 1 /^inudazo[43-c]quinoIin- 1 -yl)ethyl]-N -phenyls 

N-[2-(4-amino-2-butyl-l/^im]dazo[4»5-c]quinoiin-l-yl)ethyl]-N^^^^ 
phenoxyphenyl)urea; 

N-[2-(4-aniino-2-buiyM/f-imida2o[4^-c]quinolin- 1 •yl)cthyl]-N -bcnzylurea; 
20 N-[2-(4-amino-2-butyM//-imidazot4,5-c]quinolin- 1 -yl)ethyI]-N -propylurea; 

N-{2-I4-araino-2-{ethoxymethyl)'l^^.imida2o[4,5-<Jquinolin-l-yl]ethyl)-^ 
propylurea; 

N{-2-[4-amino.2.(ethoxymethyl).l/f-imidazoI4^]quinolm^ 
phenylurea; 

25 N-|2-[4.amino-2^ethoxymethyl>l/f-imida2o[43-c]quinolin.l-^^ 
cyclohexylurea; 
N-{2-[4.amino-2-(ethoxymediyl).6.7,8,9-teirahydro-lfl-unid 

yl]ediyl}-N*<ycIohexylurea; 
N-{2-[4-anuno-2-(ethoxymethyl)-67i8.9-tetrahydro-lif-in^ 
30 yl]ethyl}-N'.phenylurea; 

N-[4.(4-amino-2-buiyl-l^^imida2o[4^-c]quinolin-l-yl)butyI]-N-^^ 
N-[4-(4-amino-2-butyl.ltf.imidazo[4^clquinolin-l-yl)butyI] 
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phenylethyljurea; 
N-[4K4.a^lino-2-butyl-l/^ixnida2o[4^]quinoU^ 

pbenyletbyl]urea; 
N-[4-(4-amino-2-butyl-l/r-imidazo[4j5.c]quinol^^ 

inethoxyphenyl)uiea; 
N-(4-acetyIphenyl)-N44-(4-a2nino-2-butyl-li3^ira 

yl)butyl]uxea; 
N-[4-(4.anjmo-2-buiyl.l/^iinida2o[44w:]qum^ 

(dimetbylainmo)pbenyI]uiea; 
^J.[4-(4-aIIlino-2•butyl-l/^imidazo[4^-c]quinoliI^ 

metboxybeDzyl)urea; 
N-{4-[4-aznino-2-(2-inethoxyethyI)-l/^imidazp 

propylurea; 

N-{4-[4-amino-2-<2-inethoxyediyl)-lff-iimdazo[4^-c^ 
phenylurea; 

N-{4-[4.ainino-2-(2-inethoxycthyl)-lff-inudazo[^ 

cyclohexylurea; 
N.{4-[4-aniin(>-2-{2.methoxye%l)^lJS^iimda2o[4,5-^^ 

methylphenyOurea; 
N-{4-[4.amino-2-<2-xnethoxyethyl)-ltf-iinida2o[4,5-c]qm^^ 

fluordphenyl)urea; 

N4-4-I4-ainino-2-(2-methoxyeihyl)-l/^iinidazo[4.5-c]quinoto^ 
morpholinecaiboxamide; 

N- {4-[4.amino-2-(4-inethoxybenzyl)- l//-imidazo[4,5-c]qmnoU^ 1 -yl]butyl )-N - 
propylurea; 

N-{4-[4.aniino-2K4-mcthoxybcn2yI)-l^-ixnida2o[4,5-c]quinoIin-l^ 
phenylurea; and 

N-^4-{4-a^li^o-2•<4-methoxyben2yl)-l/^iInida2oI4^"<^]quinolin-l-^^ 
(3-pyridyl)urBa. 

A compound selected from the group consisting of: 
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N-[4-(4-animo-2-butyl-6,7,8»9-teirahydn>^Iir-im 

N-bcnzylurca; 
N-{4-[4-aiiima-2-(2-meiboxyethyl)-6J,8.9-tetnJiyd^ 

l-ylJbutyll-NJ^-dimethylurca; x 
l^-{4-[4-ainino-2-(2-incthoxyethyI)-6J.8»9-teti^ 

c]quinolin-l-yl]butyI}-4-moipholinecarboxamide; and 
N-(4-[4-amino-2-{2-methoxyetbyl}-6J3*9-tetrahydn>-I^*im 

l-yl]butyl }-N -phcnylurca. 

SO. A compound selected from the group consisting of: 

N-{ 2-[4-amino-2-(ethoxymethyl)* l/f-imidazo[4^-c]quinolin-l -yl)ethyl }- 

N*-cyclohexylthiourea; 
N-[4-(4-amino-2-butyl*6J,8,9-tetrahydn>-lff-imidazo[4^]quinoU^ 

N*-cyclohexylthiourea; 
N-{4-[4-amino-2-(2-methoxyethyI)-ltf-imidazo[4^-c]quinoIin-l-yI]butyl}- 

NH3-pyridyI)thiourea; 
N-{4-[4-amino-2-<2-niethoxyethyl)-lH-imidazo[4tS-c]quinoIin*l-yI]^^ 

NH4-(dimethylaniino)-l-naphtbyl)thiourea: 
N-{4-[4-amino-2K2-metboxyethyl)-Itf-imidazo[4^Hr]quinoIin-l-yI]butyl} 

N-ppopylthiouxea; 
N-{4-[4-aniino-2K2-methoxycthyl)-l^-imida2o[4,5-c]quinolin-l-^^ 

N-phenylthiouiea; 
N-{4-I4-amino-2K2-methoxyethyl)-6J,8.9-tetrahydro-li/-imidazoK^ 

l-yl]butyl )-N -pbenylthiouxea; 
N-^yl-N-|4-[4-amino-2-(2-methoxycthyiy-6J,8.9-tetrahydro-^ 

c]quinolin-l-yl]butyl ) thiourea; 
N*{4*[4-amino-2-(2-roethoxyediyI)-6J,8»94etrahydro-l/r-inu 

1 -yl]butyl }-NMteit-butyl)thio!irea; 

N-{4-[4-a^uno-2-(2-methoxyethyI>I/^imidazoI4^-c]quinoIin- l-yl]buiyU 
NH 1 •ni9hthyl)thiourea; 

N-{4-[4-amino-2-(2-meihoxyeihyl).l/f-iniida2o[4,5-c]quinoUn'l-yl]butyl^ 
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N*-(tert-butyI)thiciurea; and 
N-aUyI-N-(4-[4-aznm(>-2-(2-iiiethoxyethyl>ltf-iii^ 
yl]bi]tyl}lhiourea. 

51. A compound selected from the group consisting of: 

4-amino-2-butyl-l-[4-({ [(phenylsulfQnyl)amino]caibonyl)anuno)butyl]- 

6.7,8.9-tetrabydn>-ltf-imidazo[4^]quinoline; 
- 4-anuno*2*butyl-l-[4-(([(pbenylsuIfonyI)amino]carfoonyl}amino)butyI]- 

l/f*imidazo[4,5-c]quinoline; 
4-anuno-2*butyI- 1 - { 4-[( { [(4-fiuon>phenyl)sulfony]]anun^ 

l/f-imidazo[4^-c}quinoIine; 
4.aniino-2-buiyl-l-{4-[{([(4<hlon)phenyl)sulfonyl]amino)carixi 

l/f-imidazo[4,5-c]quinoline; 
4-amino-2-butyH -{4-[({ [(4^thylphenyl)sulfonyI]amino}caibonyl)aniino]butyl }- 

l//-imidazo[4.5-cJquinoline: 
4-amino-2-(2-methoxyeihyI)-l.{4-[( { [(4.methylphenyl)sulfonylJamino}carbonyl) 

amino]butyl }-l/^.imidazo[4^-c]quinoanc; 
4-amino-2-(2-methoxyethyI)-l -[4-( { [(phenyIsulfonyl)amino]carbonyI } 

amino)butyl]-l//-imidazo[4^-c]quinoline; 
4-amino-2-(eihoxymethyl)-l-[2-({ [(phenylsulfonyl)aminolcarbonyl }amino)ethyI]- 

l//-imida2o[4,5-c]quinoline; 
4-amino-2-butyM.{2.[({ [(4-methylphenyl)sulfonyl]amino}carbonyl) 

aminojethyl }- l/f-imidazo[4,S'-c]quinoline; and 
4-amino-2-butyl-l-{2-[({[(4^hlorophcnyl)sulfonyl]amino)caitonyl)aniin^^ 

lif-imidazo[4^-c]quinoline. 

52. A phaimaceutical composition comprising a therapeutically effective amount of a 
compoiud of the fonnula la: 
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wherein 

Ri is -alkyl-NR3-CO-0-R4 or -alkcnyl-NRj-CO- O- R4; 

R4 is aryl, heteroaiyU heterocyclyU alkyl or alkenyU each of which may be 
unsubsticuted or substituted by one or more substituents selected from the group consisting 
of: 

•alkyl; 

-alkenyl; 

-aryl; 

-heteroaryl; 

-heterocyclyl; 

-substimted aryl; 

-substituted beteroaryl; 

*substimted beterocyclyl; 

-O-alkyl; 

-CHalkylVi-aryl; 

-CHalkyl)o.rsubstituted aryl; 

-0-(aIlgrl)o.i-heteroaiyI; 

-0-(alkyl)o.rsubstimted heteroaiyl; 

-0-(aIkyI)o.rheterocyclyl; 

-CKalkyOo-rsubstimted heterocyclyl; 

-COOH; • 

-CO-O-alkyl; 

-CO-alkyl: 

-S(0)^2 -alkyl; 
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^(0)o.2-(alkyl)w-aiyl; 

-S(0)i)^-(all^l)o.i-substinitedaiyl: 

-S(0)a.2-<alkyl)o.i^4ieteioaiyl; 

*S(0)o.2-<alkyI)o.fSUbstinitedbeteroaryl: 

-S(0)iK2-<alkyl)o.i-beterocyclyl: 

-S(0)M-<alkyI)i>.i-substitutedlieterocyclyl; 

^alkyDo-i-NRsRa; 

•(alkyl)o.rNR3-CO-0-aIkyl: 

-(aIkyl)o.rNRrCO-alkyl: 

•(alkyl)o.|-NI^O>ar^: 

•(alkyl)o.rNR3-CC>-sul»titatedaiyI; 

-(aIkyl)o.i-NR3-CO-heteroaiyl; 

-(alkyI)o.|-NR3-CC>-substitutedh«eroaiyl; 

-N3; 

-halogen; 

-baloalkyl; 

-haloalkoxy; 

•CO-haloalkoxy; 

-NO2; 

-CN; ^ 
-OH; 

-SH; and. in the case of alkyl, alkenyl, or heterocyclyl, 0x0; 

R2 is selected fiDin the group consisting of: 
-hydrogen: 
-alkyl: 
•alkenyl: 
-aryl: 

-substituted aryl; 
-heteroaryl; 
-substituted heteroaryl; 
- alkyl -O-alkyl; 
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*alkyI-0-alkenyl;and 

- alkyl or alkenyl substituted by one or more substituents selected bom the 
group consisting of: 

-OH; 
-halogen; 

-CO-NCRsh; 
-CO-Cmo alkyl; 
-CO-O-Cmo alkyl; 
•N3; 
-aryl; 

-substituted aryl; 
-heteroaryl; 

-substituted heteroaryl: 
-heterocyclyl; 
-substituted heterocyclyl; 
-CO-aryl; 

-CO-(substituted aiyl); 
-CO-faeteroaryl; and 
-CCKsubstituted heteroaryl); 
each R3 is independendy selected from the group consisting of hydrogen and Cmo 

alkyl; 

n is 0 to 4 and each R present is mdependently selected from the group consisting 
of C|.io alkyl, Cmo alkoxy, halogen and trifluoromethyl, 

or a pharmaceuticaUy acceptable salt thereof, in combination with a pharmaceutically 
acceptable carrier. 

53. A phannaceutical composition comprising a therapeutically effective amount of a 
compound of claim 1 in combination with a pharmaceutically acceptable carrier. 

54. A pharmaceutical composition comprising a therapeutically effective amount of a 
compound of claim 2 in combination with a pharmaceutically acceptable carrier. 
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55. A phannaceuticalconqwsition comprising 

compound of claim 12 in combination with a phannaceuticaUy acceptable earner. 

56. A pbannaceutical composition comprising a therapeuticaUy effective amount of a 
compound of claim 23 in combination with a phannaceuticaUy acceptable earner. 

57. A pbannaceutical composition comprising a therapeutically effective amount of a 
compound of claim 33 in combination with a phannaceuticaUy acceptable canier. 

58. A method of inducing cytokine biosynthesis in an animal comprising administering 
a therapeutically effective amount of a compound of claim 1 to the animal. 

59. A method of u«ating a viral disease in an animal con^irising administering an 
effective amount of a compound of claim 1 to the animaL 

60. A method of treating a neoplastic disease in an animal comprising administering an 
effective amount of a compound of claim 1 to the animal. 

61. A method of inducing cytokine biosynthesis in an animal comprising administering 
a UierapeuticaUy effective amount of acompound of daim 2 to die animal. 



62. A meUiod of treating a viral disease in an animal comprising administering 
efiective amount of a compound of claim 2 to die animal. 



an 



63. 



A meUiod of treating a neoplastic disease in an animal comprising administering 



effective amount of a compound of claim 2 to die animal. 



an 



64. A meUiodofinducing cytokine biosynd^is in an animal compiismgadminis^^ 
a UierapeuticaUy efiective amount of acompound of daim 12 to tf« animal. 
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65. A method of txeating a viral disease in an animal comprising administering an 
effective amount of a conq>ound of claim 12 to the animaL 

66. A method of treating a neoplastic disease in an animal comprising administering an 
effective amount of a compound of claim 12 to the animaL 

67. A method of inducing cytokine biosynthesis in an animal comprising administering 
a ther^uticdly effective amount of a compound of claim 23 to the animal. 

68. A method of treating a viral disease in an animal comprising administering an 
effective amount of a conqxNind of claim 23 to the animal. 

69. A method of treating a neoplasUc disease in an animal comprising administering an' 
effective amount of a conq)Ound of claim 23 to the animal. 

70. A method of inducing cytokine biosynthesis in an animal comprising administering - 
a therapeutically effective amount of a conqxnmd of claim 33 to the animal. 

71. A method of treating a viral disease in an animal comprising administering an 
effective amount of a compound of claim 33 to the animal. 

72. A method of treating a neoplastic disease in an animal comprising administering an 
effective amount of a conq)Ound of claim 33 to the animal. 

73. A method ofindudngcytoldne biosynthesis in an animd comprising administering 
a therq>eutically effective amount of a composition of claim 52 to the animal. 

74. A method of treating a viral disease in an animal comprising administering an 
efifective amount of a composition of daun 52 to the animal. 

75. A method of treating a neoplastic disease in an animal comprising administering an 
effective amount of a composition of claim 52 to the animal. 
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Method for the Treatment of Dermal Lesions 
Caused by Envenomation • 

Field of the Invention 

5 The present invention relates to methods for treating dermal lesions caused by 

envenomation. In particular the present invention relates to a method of treating dermal 
lesions caused by envenomation comprising applying a therapeutically effective amount of 
an immune response modifier compound 

selected from the group consisting of imidazoquinoline amines, imidazopyridine amines» 
10 6,7-fused cycloalkylimidazopyridine amines, imidazonaphthyridine amines, 

tetrahydroimidazonaphthyridine amines, oxazolopyridine amines, oxazoloqutnoline 
amines, thiazolopyridine amines, thiazoloquinoline amines and 1,2-bridged 
imidazoquinoline amines to the site of the lesion.. The present invention also provides a 
method of preventing dermonecrosis caused by envenomation comprising applying a 
15 therapeutically effective amount of an immune response modifier compound selected from 
the group consisting of imidazoquinoline amines, imidazopyridine amines, 6,7-fused 
cycloalkylimidazopyridine amines, imidazonaphthyridine amines, 
tetrahydioimidazoni^hthyridine amines, oxazolopyridine amines, oxazoloquinoline 
amines, thiazolopyridine amines, thiazoloquinoline amines and 1 ,2-bridgcd 
20 imidazoquinoline amines to the site of the envenomation. 

Background of the Invention 
Many imidazoquinoline amine, imidazopyridine amine, 6,7-fused 
cycloalk7limidazopyridine amine, imidazonaphthyridine amine, 

25 tetrahydroimidazonaphthyridine amine, oxazolopyridine amine, oxazoloquinoline amine, 
thiazolopyridine amine, thiazoloquinoline amine and 1,2-bridged imidazoquinoline amine 
immune response modifiers are known. These compounds are hereinafter sometimes 
referred to as immune response modifying compounds (IRMs). Such compounds, 
methods for preparing them, formulations containing them and methods of using them are 

30 disclosed in, for example, U.S. Patent Nos. 4,689,338; 5,389,640; 5,268,376; 4,929,624; 
5,266,575; 5,352,784; 5,494,916; 5,482,936; 5395,937; 5,238.944; 5,175,296; 5.693,811; 
5,741,908; 5,756,747; 5,939,090; 6,110,929; 4,988,815; 5,376,076; 6,083,505; 6,039,969; 
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and PCT Publicatiorts WO 99/29693, WO 00/40228, WO 00/76505, WO 00/76518 and 
WO 00/76518. 

The IRM compounds have demonstrated antiviral and antitumor activity. The 
antiviral and antitumor activity is not direct but is believed to result from their ability to 
stimulate an innate immune response. In cultures of human peripheral blood mononuclear 
cells, members of this class of compounds have been shown to stimulate the production 
and release of a variety of cytokines and chemokines including interferon-a, tumor 
necrosis factor-a, interieukin-l (IL-1), IL-1 receptor antagonist, IL-6, IL-8, IL-12, 
monocyte chemotactic protein-1 (MCP-1) and macrophage inflammatory protein (MIP- 
la). 

In addition to stimulating an innate immune response, the IRM compounds have 
been found to mediate the acquired immune response. In human peripheral blood 
mononuclear cell cultures, members of this class of compounds have been shown to 
induce the production of the T helper type 1 (THl) cytokine interferon-y and to inhibit the 
production ofT helper tyi)c 2 (1112) cytokines lL-4 and lL-5. 

One of these IRM compounds, known as imiquimod (l*(2-methylpropyl)-lf^- 
imidazo[4,S-c]quinoiin-4*-amine), has been commercialized in a topical formulation, 
Aidant™ cream, for the treatment of anogenita! warts associated with human 
papillomavirus. Imiquimod is also being evaluated in clinical trials for use in treating 
superficial basal cell carcinoma and actinic kcrulosts. 

Another of these IRM compounds, known as resiquimod (4-amino-2- 
ed)oxymethyl-a,a*<iimethyl-li?-jm!dazo[4,5-c)quinoline-l-ethano0 is being evaluated in 
clinical trials for use in preventing genital herpes recurrences. 

There are numerous venomous flora and fauna in the world, some of which possess 
venom that causes significant medical problems when a human or an animal is exposed to 
the venom. Envenomation by such a plant or animal can cause both systemic and local 
reactions. Examples of local reactions include edema, erythema, induration, necrotic 
ulcers, pain, pruritis, and vesicles. The severity of the reaction is dependent on a variety 
of factors including the source of the venom (e.g. Loxosceles spider, box jellyfish, fire 
ant), the amount of venom injected, the location of (he bite or sting (e.g. arm, thigh), and 
prior exposure to the venom. A variety of treatments have been used including analgesics, 
antibiotics, antivenoms, corticosteroids, Dapsone, and hypert)aric oxygen. In those 
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inslanccs where ihc initial dermal lesion progrcsscs lo dermonecrosis, surgical intervention 
is often necessary. There is a continuing need for new treatments and in particular for 
treatments that will prevent dermonecrosis. 

5 Summary of the Invention 

The present invention relates to a method of treating dermal lesions caused by 
envenomation comprising applying a therapeutically effective amount of an immune 
response modifier compound selected from the group consisting of imidazoquinoline 
amines, imidazopyridine amines, 6J*fusedcycloalkylimidazopyridine amines, 

10 imidazonaphthyridine amines, teitrahydroimidazonaphthyridine amines, oxazolopyridine 
• amines, oxazoloquinoline amines, thiazoldpyridine amines, thiazoloquinoline amines and 
1 ,2-bridged imidazoquinoline amines to the site of the lesion. 

The present invention also provides a method of preventing dermonecrosis caused 
by envenomation comprising ^plying a therapeutically effective amount of an immune 

15 response modifier compound selected from the group consisting of imidazoquinoline 
amines, imidazopyridine amines, 6,7-fused cyclpalkylimidazopyridine amines, 
imidazonaphthyridine amines, tetrahydroimidazonaphthyridine amines, oxazolopyridine 
amines, oxazoloquinoline amines, thiazolopyridine amines, thiazoloquinoline amines and 
i,2-bridged imidazoquinoline amines to the site of the envenomation. 

20 

Detailed Description of the Invention 
As used herein the term "envenomation" means injection of a poisonous material 
(venom) by sting, spine, fang, tooth, or other venom delivery apparatus. 

Immune response modifier (IRM) compounds Uiat are useful in practicing the 
25 methods of the present invention are selected from the group consisting of 

imidazoquinoline amines, imidazopyridine amines, 6,7-fused cycloalkylimidazopyridine 
amines, imidazonaphthyridine amines, tetrahydroimidazonaphthyridine amines, 
oxazolopyridine amines, oxazoloquinoline amines, thiazolopyridine amines, 
thiazoloquinoline amines and 1,2-bridged imidazoquinoline amines. Such compounds and 
30 methods for preparing them are disclosed in, for example, U.S. Patent Nos. 4,689,338; 

5,389,640; 5,268,376; 4,929,624; 5,266,575; 5,352,784; 5,494,916; 5.482,936; 5,395,937; 
5,175,296; 5,693,811; 5,741,908; 5, 756,747; 6,110,929; 4,988,815; 5,376,076; 6,083,505; 
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6,039,969; and International Publications WO 99/29693; WO 00/76505; WO 00/76518 
and WO 00/765 18. The entire disclosure of each of these patents and patent applications 
is incorporated herein by reference. 

Preferred IRM compounds for use in the practice of the methods of the invention 
S include compounds of Formula! 




I 



wherein 

Ri is selected from the group consisting of S and NR3, 
10 R2 is selected firom the group consisting of hydrogen, straight and branched c 

alkyl containing one to six carbon atoms, and alkoxyalkyi wherein the alkoxy moiety 
contains one to four carbon atoms and the alkyl moiety contains one to four carbon atoms; 
and 

R3 is selected from the group consisting of straight and branched chain alkyl 
IS containing one to six carbon atoms and straight and branched chain hydroxy alkyl 
containing one to six carbon atoms; or a pharmaceuttcally acceptable salt thereof. 

Preferred R2 groups include hydrogen, methyl, ethyl, propyl, butyl, and 
ethoxymeihyl. 

Preferred R3 groups include 2-methylpropyl and 2-hydroxy-2-methylpropyl. 
* 20 Particularly preferred IRM compounds include 4-amino-2-ethoxymelhyl-a,a- 

dimethyl-lff-imidazo[4,5-c]quinoline-l-ethanol (resiquimod), 1 -(2-methylpropyl)- 1//- 
imidazo[4,5-c]quinolin-4-amine(imiquimod), 2-methylthiazolo[4,5<]quinolin-4-amine, 
2-ethylthiazolo[4,5-c]quinolin-4-amine, 2-propylthia2olo[4,5-c]quinoIin-4-amine and 2- 
butylthiazolo[4,5-c]quinolin-4-amine. 
25 In the method of the invention a therapeutically effective amount of the IRM 

compound is applied The term ''therapeutically effective amount'* means an amount 
sufficient to induce a therapeutic effect such as the amelioration of symptoms (e.g. pain, 
erythema diminution of lesions,) or the prevention of dermonecrosis. The specific amount 
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that will constitute a therapeutically effective amount will vary according to factors readily 
determined by those skilled in the art including the activity of the particular IRM 
compound being used, the particular formulation being administered, the duration of the 
administration and the frequency of the administration. Generally from about 1 [xg to 

5 about 125 mg, preferably from about 10 jig to about 25 mg, of the IRM compound is 
applied to the dermal lesion. 

Any conventional dosage form suitable for topical application may be used 
including creams, gels, lotions, ointments, sprays and transdermal patches. Preferred 
formulations include creams and gels. Suitable formulations are disclosed, for example, in 

10 U.S. Patents 5,238,944 and 5,939,090 and International Publication WO 00/40228, the 
disclosures of which are incorporated by reference herein. 

The frequency and duration of administration can vary as needed for amelioration 
of symptoms and/or prevention of dermonecrosis. Treatment regimens may include 
administration from twice per day to once per week, preferably two to three times per 

15 week, for at least one week, preferably for two to three wcck.s. 

There are many venomous creatures whose bite or sting causes local reactions in 
humans. Examples of such creatures include, for example, arthropods such as arachnids 
(e.g., scorpions, spiders) and insects of the order Hymenoptera (e.g., bees, wasps, ants), 
and marine animals such as jellyfish, stone fish, stingrays, and blue ringed octopus. The 

20 venom of some species is known lo cause dermal lasions thai can progress lo 

dermonecrosis. Examples of such species include Loxosceles spiders (L. reclusa, L 
deserta, L laeta), hobo spiders {Tegenaria spp), yellow sac spiders (Cheiracanthium 
spp.), fire ants (Solenopsis invicta), and jellyfish (Chironexfieckeri, Carybdea alata, 
Cassiopea andromeda, Aurelia aurita). 

25 Venoms are frequently complex mixtures of a variety of substances. Substances 

that have been identified include enzymes e.g. phospholipases, hyaluronidases, 
cholinesterases; alkaloids e.g. methyl-N-piperidine; proteins e.g. melittin; and peptides. 
The particular constituents will depend on the source of the venom. When envenomation 
occurs a number of different types of epithelial and endothelial cells are exposed to the 

30 venom. These cells are capable of synthesizing and releasing a wide variety of 

chemokines and cytokines in response to a variety of stimuli. For example, it has been 
shown in vitro that Loxosceles deserta venom induces endothelial and epithelial cells to 
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secrete both a and P chemokines. The release of chemokines and cytokines triggers 
additional events such as the attraction of neutrophils to the site of envenomation. While 
some of the local skin reactions that are manifested as a rcsult of envenomation such as 
edema and erythema are caused directly by constituents of the venom due to the hemolytic 
action of various enzymes, it has been hypothesized that dermonecipsis may be due to an 
immune response. 

While not wishing to be bound by theory, it is believed that effects of the IRM 
compound overwhelm the local physiological effects of the venom. This may occur by 
modifying the quailitative properties of the local soluble mediators of inflammation such 
that signaling for neutrophil activation and dcgninulation is inhibited. In addition, the 
early aggregation of neutrophils in dermal blood vessels may be diffused by IRM 
compound induced cytokines by stimulating the migration of neutrophils out of local 
vasculature and into surrounding tissue. Thus, if activated neutrophils are no longer 
aggregated in die discrete focal area of die site of envenomation, the amount of central 
necrosis may be inhibited. In essence, the venom induced "immune dysregulation'' may 
be overcome by the immune stimulation provided by the IRM compound. 

Example 

Treatment of Loxosceles redusa envenomation with Imiquimod 5% Cream 
Background 

A privatized correctional facility in Texas experienced a cluster of spider bite cases 
due to L reclusa shortly following the receipt of a shipment of used mattresses from a 
local county jail. Spiders may have inhabited the mattresses when they were stored for 
several weeks in a dark shed out behind die facility. Following the first several cases, 
fumigation with a synthetic pyrethroid (PT 1200, resmethrin) was performed. While this 
agent is considered effective against L reclusa, die spiders niust generally be contacted 
direcdy, and unhatched eggs are less susceptible. 

The diagnosis of loxoscelism in these cases was made by exclusion. No spiders 
were recovered despite the use of glue traps, alUiough in one case, a **brown spider*' 
dropped from the ceiling of a shower oiito die breast of a female patient, who brushed die 
spider away after sustaining a bite. The following aspects of these cases favor a diagnosis 
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ofL reclusa envenomation: the spider is endemic to die area; the bites occurred mostly at 
night and were characterized by lack of immediate pain. Blanching and cyanosis slowly 
developed at the central core, with spreading erythema and progression to dermonecrosis. 
Other insects are known to inflict bites with similar clinical findings but can be excluded 

5 on the grounds that they are not found in Texas (various tarantulas, Australian funnel-web 
spiders {Atrax spp.), "hobo spiders'* (Tegeneria spp.)\ they form characteristic webs not 
found in the facility (yellow sac spiders (Chiracanthhwi spp:), black-and-ycllow orb 
weavers {Argiope spp.); or they bite during the day ("jumping spider" {Phidippus audax)). 
Phidippux species are very aggressive and bite commonly, but they inflict only slightly 

10 painful bites resulting in erythematous papules or small urticarial wheals. The only 

alternative suspect is Latrodectus mactans ("Southern black widow"). This spider is shy 
in behavior, similar to L. reclusa, and bites often go unnoticed until a red papule 
progresses to a larger halo or target lesion up to 2 cm in diameter. Unlike the L reclusa 
bite however, skin manifestations are minimal. Victims are more likely to experience 

IS muscle spasms and cramping within hours of envenomation^ together with weakness of the 
legs and tightness of the chest These clinical findings were absent in the cases reported 
here. 

Methods 

20 Patients were seen in the facility clinic on (he day they complained or a painful 

lesion. Most patients related a history of discovering the lesion upon awakening in the 
morning. Tht treatment of the first 12 consecutive cases, occurring over a S month period, 
consisted of a single intramuscular dose of ceftriaxone 1 gm and oral dicloxiciliin 500 mg 
bid x 10 days, plus either topical triamcinolone 0.1% applied bid, topical papain-urea- 

25 chlorophyllin copper complex sodium debriding-healing ointment (Panafil™) applied 
daily, or daily topical becaplermin (rh-PDGF-BB) 0.01% gel (Regranex™). Where 
necessary and appropriate, patients were transported to the local University Medical 
Center for surgical debridement of necrotic lesions. 

A consecutive series of 7 bites on 5 patients were treated with imiquimod 5% 
30 cream (available under the tradename ALDARA fiom 3M Pharmaceuticals, St. Paul, MN, 
USA) applied by the clinic staff, three times per week (typically Monday, Wednesday and 
Friday) for two weeks. Sufficient cream was used to cover the area of erythema, rubbing 
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the cream gently until it "vanished" as per labeled instructions. In addition, a single 
. intramuscular dose of ceftriaxone 1 gm was given together widi oral dicloxicillin, 500 mg 
bid for 10 days. Padents were re-examined by a physician at 7» 14 and 28 days following 
initiation of therapy. 

5 

Result? 

The first 12 patients, managed using conventional therapy, presented with tender to 
painful lesions consisting of a central core of induration and blanching, surrounded by 3-8 
cm of erythema. Among these, 7 progressed to tissue necrosis within 1 week after the 
10 bite, all of whom were referred for surgical debridement. One patient developed a healing 
contracture of the forearm which necessitated surgical release. Healing occuired by 
secondary intention over several months following the bites. 

Seven consecutive bites occurring in 5 patients were treated with imiquimod. 

These cases are summarized in the Table below. Presenting signs and symptoms were 
IS consistent with those recorded for patients treated by conventional means. Tenderness or 

pain, with erythema, characteristic blanching and firm induration were present in every 

case. In one case QLS.), punctuate marks were noted at the center of the indurated area. 

Pain relief was reported by all patients witiiin 1-2 days following the first dose of 

imiquimod. Mariced improvement in bodi induration and erythema was noted by day 7, 
20 with full resolution in all but one case by day 14. In patient Y.C., erythema was noted to 

be cleared at the day 7 visit but developed again by day 14. The reappearance of erytiiema 

is presumed to be secondary to imiquimod 

Patients C.R. and L.S. each sustained two bites. In the case of L.S., the first bite 

was resolved 9 days after it occurred. The second bite occurred 16 days after the first bite 
25 and resolved completely, with treatment, by the Sth day. The difference in clinical course 

may have been due to differences in the age of the spider, the sex of the spider (females 

inject greater volumes of venom), or an acquired immunity following the first bite. 

Necrosis did not develop in any of the imiquimod treated cases. No residual scarring or 

pigmentation changes were noted at die day 28 follow-up visit. 
30 The probability of observing 0 out of 7 consecutive cases with no necrosis, given 

die underiying historical rate of 7/12 (0.583), is quite low based on a binomial probability 

distribution (psO.002) or a Chi-square analysis (ps=0.0 1 ). 
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Summary of Cases 


14 Day Follow-up 


Completely healed 


Completely healed 


Completely healed 




Completely healed 


Completely healed 


Ulcer healed 
Erythema present 
(Erythema resolved by d28) 


7 Day Follow-up 


0.S cm induration 

No erythema 

No pain or tenderness 


1.25 cm firm induration 
5 cm induration 
Non-tender 


2.5 cm central core 

No erythema 

No pain or tenderness 


Completely healed 


0.5 cm central core 
2.0 cm erythema 


1.0 cm central core 
No erythema 


0.75 cm ulcer 
No erythema 
Decreased pain 


Presentation 


l.S cm induration 
9 cm erythema 
Painful 


1.3 cm induration 
10 cm erythema 
Very painful 


1.5 cm induration 
7.5 X 11 cm erythema 
Tender 


1.0 cm induration 

Erythema 

Painful 


1.0 cm central core 
6.0 cm erythema 
Painful 


1.2 cm central core 
3.0 cm erythema 
Painful 


1.8 cm central cone 
1.2 cm erythema 
Painful 


Bite Location 


Right calf 


Right calf 


Right thigh 


Left buttock 


Left thigh 


* 

« 

J 

p 


s 
2 


Right calf 


Patient/Age/Sex 


% 

PS 


PS 


CO 

J 


00 
CM 

>» 

CO 
J 


CO 

0 


PS 
U 


CO 

U 
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WHAT IS CLAIMED. IS: 

1 . A method of treating dermal lesions caused by envenomation comprising applying 
a therapeutically effective amount of an immune response modifier compound selected 
from the group consisting of imidazoquinoline amines, imidazopyridine amines, 6,7-fused 
cycloalkylimidazopyridine amines, imidazonaphthyridine amines, 
tetrahydroimidazonaphthyridine amines, oxazolopyridine amines, oxazoloquinoline 
amines, thiazolopyridine amines, thiazoloquinoline amines and 1,2-bridged 
imidazoquinoline amines to the site of the lesion. 

2. The method of Claim I wherein the immune response modifier compound is a 
compound of Formula I 




wherein 

Ri is selected from the group consisting of S and NR3, 

R2 is selected from the group consisting of hydmgcn, slratghf and bninchcd chain 
alkyi containing one to six carbon atoms, and alkoxyalkyl wherein the alkoxy moiety 
contains one to four carbon atoms and the alkyl moiety contains one to four caibon atoms; 
and 

R3 is selected from the group consisting of straight and branched chain alkyl 
containing one to six carbon atoms and straight or branched chain hydroxy alkyl 
containing one to six carbon atoms; or a phannaceutically acceptable salt thereof. 

3. The method of Claim 2 wherein Rr is NR3. 

4. The method of Claim 2 wherein Ri is S. 
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5. The method of Claim 2 wherein R2 is selected from the group consisting of 
hydrogen, methyl, ethyl, propyl, butyl, and ethoxymethyl. 

6. The method of Claim 2 wherein R3 is selected from the group consisting of 2- 
methylpropyl and 2-hydroxy-2-methylpropyI. 

7. The method of Claim 2 wherein the IRM compound is selected from the group 
consisting of 4-amino-2-ethoxymethyI-^a-^imethyl-lf^imida2o[4,5-c^ 

ethanol, l-(2-methylpropyl)-lH-imidazo[4,5-c]quinolin-4-amine, 2-methylthiazolo[4,5- 
c]quinolin-4-amine, 2-ethylthia2olo[4.5-clquinolin-4-amine, 2-propylthia2olo[4,5- 
c]quinolin-4-amine and 2-butylthiazolo[4,5-c]quinolin-4<^ne. 

8. The method of Claim 1 wherein the immune response modifier compound is 
applied via a cream or a gel. 

9. The method of Claim 1 wherein the source of the envenomation is an arthopod. 

10. The method Claim 9 wherein the ardiopod is a spider. 

1 1 . The method of Claim 9 wherein the arthodpod is an insect of the order 
Hymenoptera. 

12. The method of Claim 1 wherein the source of envenomation is a marine animal. 

13. The method of Claim 12 whexein the marine animal is a jellyfish. 

14. A method of preventing dermonecrosis caused by envenomation comprising 
applying a therapeutically effective amount of an immune response modifier compound 
selected from the group consisting of imidazoquinoline amines, imidazopyridine amines, 
6,7-fused cycloalkylimidazopyridine amines, imidazonaphthyridine amines, 
tetrahydroimidazonaphthyridine amines, oxazolopyridine amines, oxazoloquinoline 
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amines, thiazolopyridine amines, thiazoloquinoline amines and 1,2-bridged 
imidazoquinoline anunes to the site of the envenomation. 

15. The method of Claim 14 wherein the immune response modifier compound is a 
compound of Formula I 



Rt is selected from the group consisting of S and NR3, 

Rz is selected from the group consisting of hydrogen, straight and branched chain 



contains one to four carbon atoms and the alky] moiety contains one to four carbon atoms 
and 

R3 is selected from the group consisting of straight and branched chain alkyi 
containing one to six carbon atoms and straight or branched chun hydroxy alkyI 
containing one to six carbon atoms; or a phannaceutically acceptable salt thereof. 

16. The method of Claim 15 wherein Ri is NR3. 

17. The method of Claim 15 wherein R| is S. 

18. The method of Claim 15 wherein R2 is selected from the group consisting of 
hydrogen, methyU ethyl, propyl, butyl, and ethoxymethyl 

19. The method of Claim 15 wherein R3 is selected from the group consisting of 2- 
methylpropyl and 2-hydroxy*2-methyipropyI. 

20. The method of Claim 15 wherein the IRM compound is selected from the group 
consisting of 4-arnino-2-ethoxymethyl-o,a-<limethyl-l//-imidazo[4,5-c]quinoline-l- 




wherein 



alkyl containing one to six carbon atoms, and alkoxyalkyi wherein the alkoxy moiety 
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ethanol, l-(2-methylpn}pyl)4i/-imidazo[4.5-c]quinolm-4.amin^ 2-inethylthia2oIo[4^- 
c]quinolin-4-amine,2-«thylthiazoIa[4^-clquinolin-4.amine, 2-propylthiazolo[4,5- 
c]quinolin-4-aniine and 2-butylthiazolo[4,5-c]quinolin-4-ainine. 

5 21. The method of Claim 14 wherein the immune response modifier compound is 
applied via a cream or a gel. 

22* The method of Claim 14 wherein the source of the envenomation is an arthopod. 

10 23. The method Claim 22 wherein the arthopod is a spider. 

24. The method of Claim 22 wherein the arthodpod is an insect of the oider 
Hymenoptera. 

15 25. The method of Claim 14 wherein the source of cnvcnomiilion is a marine animal. 
26. The method of Claim 25 wherein the marine animal is a jellyfish. 



13 



(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 
International Bureau 




iiiiMHiiiiiinifliiiiiiii 



(43) International Publication Date (10) International Publication Number 

11 October 2001 (11.10.2001) pCT WO 01/74343 A3 



(51) International Patent Classification^: A61K 31/4745, 

31/429 

an IntematlODal Application Nnmben PCrAJSDl/10291 
(22) international FiUng Date: 30 Maicb 2001 (30.03.2001) 

(25) Filing Language: English 

(26) Publication Language: English 

(30) Priority Data: 

60^193.120 30 Maich 2000 (30.03.2000) US 

09/820.420 29 Maich 2001 (29.03.2001) US 

(71) Applicant: 3M INNOVATIVE PROPEIITIES COM- 
PANY [USAJS]; 3M Center. Post Office Box 33427, Saint 
5_ Paul. MN 55 133-3427 (US). 

S= (72) Inventon SLADE, Herbert B.: Post Oflfioe Box 33427. 
= Saint Paul. MN 55133-3427 (US). 



(81) Designated States (nationaiji AJL AG. AL. AM, AT. AT 
(utility model), AU. AZ. BA, BB. BG, BR. BY. BZ. CA, 
CH, CN. CO. CR, CU, CZ, CZ (utility model). DE DE 
(utility model). DK. DK (utility model). DM. DZ, EE, EE 
(utility model). ES. FI, FI (utility model), GB, GD. GE. GH. 
GM. HR, HU. ID. IL. IN. IS, JP. KE, KG. KR KR, KZ, LC, 
LK. LR. LS. LT, LU. LV. MA. MD. MG, MK, MN. MW. 
MX, MZ, NO. NZ PL, PT. RO, RU. SO. SE. SG, SI. SK, 
SK (utility model). SL, TJ, TM. TR* TT, TZ, UA, UG, UZ, 
VN. YU, ZA,ZW. 

(84) Designated States (regional): ARIPO patent (GH. GM. 
KE. LS, MW, MZ. SD. SU SZ. IZ. UG. ZW). Euiaslan 
patent (AM. AZ. BY. KG. KZ, MD. RU.TJ.TM). European 
patent (AT, BE CH. CY, DE DK. ES, FI. FR, GB, GR, IE 
IT, LU. MC NL, PT, SE, TR), OAPI patent (BP. BJ, CF, 
CG, CL CM, GA. GN, GW, ML. MR. NE SN, TD, TGX 

Published: 

— with international seardi report 

(88) Date of publication of the international search report: 

7Febntary2002 



Far two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations " appearing at the begin- 
ning of each regular issue of the PCT Gazette. 




(74) Agents: HOWARD, MarySusanetal.; Office of Intellec- 
ts tual Property Counsel. Post Office Box 33427, Saint Paul, 
= MN 55133-3427 (US). 



5 

en \ 

jjV* (54) Title: METHOD FOR THE TREAIMENT OF DBU4AL LESIONS CAUSED BY ENVENOMATION 

2 (57) Abstract: A method of treating demud lesions caused by envenomation comprising applying a therapeudcaliy eflfective amount 
of an immune response modifier compound selected from the group consisting of imidazoquinoline amines, iim'dazopyridine amines. 
O 6.7-fused cycloalkyltmidazopyridme amines, imidazonaphtbyridine amines, tetrahydroimidazonaphthyridine amines, oxazolopyri- 
^ dine amines, oxazoloquinoline amines, thiazolopyridine amines, thiazoloquinoUne amines and 1 ,2-bridged imidazoquinoline amines 
^ to the site of the lesion is disclosed. 



INTERNATIONAL SEARCH REPORT 



Inter ooal Application No 

PCT/US 01/10291 



A. CLASSIFICATION OF SUBJECT MATTER 

"PC 7 A61K31/4745 A61K31/429 



According to tntemaiionai Palent Classificalton (IPC) orlo twth naltonal ciassiftaatron and IPC 



a FIELDS SEARCHED 



Minimum documentation 

IPC 7 A61K 



aaarched (daastfleailon aystsm loNowed by dasuf icatiofi symbols) 



DocumentaiKin searcM other than minimum documsnialion to the extent thai such documsnls are mduded in the tialds saaidied 



Electronic data t»se consulted dunng the inlemational search (name ot data t>ase and. where practical, search terms used) 

WPI Data, EPO-Internal, PAJ. BIOSIS, MEDLINE, CHEM ABS Data, EMBASE 



C. DOCUMENTS CONStDERED TO BE RELEVANT 



Category* Qtation ot document. w8h indicalion. where appropiiale. o( the lelevani passagss 



Relevant to daim No. 



wo 93 20847 A (MINNESOTA MINING AND 

MANUFACTURING COMPANY) 

28 October 1993 (1993-10-28) 

cited In the application 

the whole document 

MO 00 06577 A (3H INNOVATIVE PROPERTIES 
CO.) 10 February 2000 (2000-02-10) 
cited In the application 
the whole document 

US 5 389 640 A (MINNESOTA MINING AND 

MANUFACTURING COMPANY) 

14 February 1995 (1995-02-14) 

cited in the application 

the whole docunent 



2-7. 
15-20 



2-7. 
15-20 



2-7, 
15-20 



□ 



Further documema are llBtedinthe conttnuailon of tox C 



ID 



Patenl famNy members are Nsted In annex. 



* Spedat categortes ol died documents : 

•A* document defining the general state of me artwMdiisnol 
oonsldsred to be of particular lelevancs 

*£* eaflar document but I 



T later document puMbhed alter me mtemational flUng dale 
or prionry date and not in conflld wRh the appucatlon but 
dted to undeniandiha principle or theory under^flng the 



V document which may mmw doubts on prioftty daimf8)or 
which is died 10 estabish the publication dsie or another 
citation or other special reason (as specified) 

*a documsMielarringtoanorBldiadosuie.use. exNbUonor 



*P' docunient published prtor to the Memalional filngdatebut 
laterthan the pftortty date claimed 



"X" document Of paiticulirielevanoe; the daimsd I 

cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taicen alone 

*Y* documsnt of paitlcutar relevanoe; the dalmed invention 
csnnol be coosldBfedto mvolMs an inventive step when the 
document is combined wtth one or mora other such docu- 
ments, such oomblnailon being obvious to a pemonsldfled 
mtheart 



*A* document momlier off me i 



B patenl family 



Date of the actual completion of the mtemational search 



19 October 2001 



Date ol mailing ol the imemalional search report 



31/10/2001 



3 maling aditess of the ISA 

European Paient ORIoe. PB. 5818 Patentlaan 2 
NL-2280HVnilswiH( 
Tel. (♦31-70) 340-2040. Tx. 31 651 epo nl. 
Fax: (♦31-70) 340-3016 



AuthoiizBd officer 



Economou, D 



Pom PCTASA/210 (sMond meet) guly 1990) 



International Application No. PCTAJS 01 A0291 



FURTHER INFORMATION CONTINUED FROM POT/ISA/ 210 



Continuation of Box 1.2 
Claims Nos.: 1,8-14,21-26 



Present claims 1,8-14,21-26 relate to an extremely large number of 
possible compounds/methods. Support within the meaning of Article 6 PCT 
and/or disclosure within the meaning of Article 5 PCT is to be found, 
however, for only a very small proportion of the compounds/methods 
claimed. In the present case, the claims so lack support, and the 
application so lacks disclosure, that a meaningful search over the whole 
of the claimed scope is impossible. Consequently, the search has been 
carried out for those parts of the claims which appear to be supported 
and disclosed, namely those parts relating to the compounds/methods 
disclosed In claims 2-7 and 15-20. 

The applicant's attention Is drawn to the fact that claims, or parts of 
claims, relating to Inventions In respect of which no International 
search report has been established need not be the subject of an 
international preliminary examination (Rule 66.1(e) PCT). The applicant 
Is advised that the EPO policy when acting as an International 
Preliminary Examining Authority Is normally not to carry out a 
preliminary examination on matter which has not been searched. This is 
the case Irrespective of whether or not the claims are amended following 
receipt of the search report or during any Chapter II procedure. 



INTERNATIONAL SEARCH REPORT 

ormafiton on patent family membars 



Inter ?nal Application No 

PCT/US 01/10291 



Patent documsnt 




Publicatkm 




PateMlamily 




Publlcauon 


dted in search report 




date 




inember(s) 




date 


WO 9320847 


A 


28-10-1993 


AT 


142110 


T 


15-09-1990 






AU 


674313 


B2 


19-1Z-1990 






AU 


4048093 


A 


18-11-1993 






DE 


69304521 


Dl 


10-10-1996 






DE 


69304521 


T2 


20-02-1997 






DK 


636031 


T3 


24-02-1997 






EP 


0636031 


Al 


mm «mm^ 

01-02-1995 






ES 


2092306 


T3 


16-11-1996 






HK 


1007962 


Al 


30-04-1999 






HU 


69993 


A2 


28-09-1995 






HU 


9500752 


A3 


0% 0\ mm m 

28-11-1995 






IL 


105325 


A 


14-11-1996 






JP 


7505883 


T 


29-06-1995 






KR 


263804 


61 


16-08-2000 






NX 


9302199 


Al 


31-08-1994 






NO 


943920 


A 


14-10-1994 






NZ 


252020 


A 


21-12-1995 






NZ 


280098 


A 


26-06-1998 






UO 


9320847 


Al 


28-10-1993 






US 


6083505 


A 


04-07-2000 






ZA 


9302627 


A 


14-10-1994 


UO 0006577 


A 


10-02-2000 


US 


6110929 A 


29-08-2000 






AU 


5133199 A 


21-02-2000 






EP 


1100802 Al 


23-05-2001 






NO 


20010497 A 


27-03-2001 






UO 


0006577 Al 


10-02-2000 


US 5389640 


A 


14-02-1995 


US 


5977366 


A 


02-11-1999^ 






US 


5605899 


A 


25-02-1997 






US 


5741909 


A 


21-04-1998 






AT 


179711 


T 


15-05-1999 






AU 


658621 


82 


27-04-1995 






AU 


1566992 


A 


06-10-1992 






AU 


673309 


82 


31-10-1996 






AU 


2715795 


A 


21-09-1995 






CA 


2104782 


Al 


02-09-1992 






CZ 


9301788 


A3 


18-10-1995 






DE 


69229114 


01 


10-06-1999 






DE 


69229114 


T2 


04-11-1999 






DK 


582581 


T3 


08-11-1999 






EP 


0582581 


Al 


16-02-1994 






EP 


0872478 


A2 


21-10-1998 






ES 


2131070 


T3 


16-07-1999 






HU 


67026 


A2 


30-01-1995 






HU 


211242 


83 


28-11-1995 






IE 


920605 


Al 


09-09-1992 






IL 


101110 


A 


08-12-1995 






IL 


114570 


A 


31-10-1996 






JP 


2955019 


82 


04-10-1999 






JP 


6504789 


T 


02-06-1994 






KR . 


235389 


81 


15-12-1999 






NO 


933069 


A 


01-11-1993 






NZ 


241784 


A 


27-06-1995 






S6 


46492 


Al 


20-02-1998 






S6 


70625 


Al 


22-02-2000 






UO 


9215582 


Al 


17-09-1992 






ZA 


9201540 


A 


25-11-1992 



Fami PCTilSA/210 (patam lamiiy wnai) puly IMS) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR Sn)ES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: . 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



THIS PAGE BLANK (uspto) 



(19)1Bj!iaft<]Rrr«4tttH 

N (43)Si6&llflB 
2002 ^5 ^ 10 B (10.05.2002) 




PCX 



iiiiiiniiiiiiniiiiiiiiuiD 

(10) SI8&BaS# 
wo 02/36592 Al 



(51) BllR1#lt»H': C07D 471/04, A61K 

31/4745. A61P 17/00, 17/02. 17/06, 33/00 



(21) BRttHV^: 

(22) BBtttEB: 
(25) BBUEOffB: 
(2Q BB&IKDVB: 



PCT/JPOl/09575 
2001^10^31 B (31.10.2001) 
B*fi 
B*H 



(30) 

1*H2000-337359 2000 ^1 1 fl6 B (06.1 1.2000) JP 

(71) tilBAr3KB£l»<±T(0}i3gBlcol\r;: ft£ 
KKtl^d^ti: (SUMITOMO PHARMACEUTICALS 
COMPANY, UMTTED) [JP/JP]; 7541-8510 ^Eil^A 
Kl|T«*K5H»Br2Ta2.80saka(JP).«c«*tt 9^ 
/<>X + i?- (JAPAN ENERGY CORPORAOON) 
[JP/JP]; =f 105-0001 KJt«»B*y n2T i 10»1* 
i TolQro(JP)L 

I (72) 

j (75) ftW«/ttBA (ikm\zr>l^XO)H)i »ia*jE 



(WATANABE, Takamasa) [JP/JP]; 7661-0025 lelt A 
ffiHrfj3t?6Br2T 123-22-201 Hyogo (JP). P^BB^ 
(UCHIDA, Masako) [JP/JP]; T673-0845 ^Jt»W5TS 
35;$ 1 T a 9-1 2 Hyogo (JP). # AiEM (TERASHIMA, 
Masazami) [JP/JP]; t5604)011 :^EII¥ft4>1lT±BB 
2-19-7 Osaka (JP). 

(74) ftllA: ♦tt»*(NAKAMURA,Toshlo);T 554-0022 
Sfttt ftftRtKIBl^ Osaka (JP). 

(81) USB (Bl^;: AE, AO, AL. AM, AT, AU. AZ, BA, BE, 
BG, BR. B Y, B2, CA, CH, CN, CO, CR, CU, CZ, DE. DK. 
DM, DZ, EC. EE, ES. n, GB, GD. OE. OH, GM. HR. HU. 
ID, IL, m. IS. KE, KG, KP. ICR, KZ, LC, LK, LR. LS, LT. 
LU. LV, MA, MD,MG, MK, MN, MW. MX, MZ.NO,NZ, 
OM, PH, PL. PT, RO. RU, SO, SE, SO. SI, SK. SL, TJ. TM, 
TR. rr. TZ, UA. UG. US. UZ, VN. YU. ZA, ZW. 

(84) USB (JLm)i ARIPO 1*» (GH. GM, KE, LS, MW. 
MZ, SD, SL, SZ. TZ, UG. ZW). i/7ttMF (AM, 

AZ, BY. KG. KZ, MD. RU. TJ, TMX 3 - D ^/<»flr 
(AT. BE. CH. CY. DE. DK, ES. H, PR, GB, GR, IE, IT, 
LU, MC. NL, PT, SE. TR), OAPI (BF, BJ, OF. CG, 
a. CM. OA, GN. GQ, GW, ML, MR, NE, SN. TD, TG). 



(54) Title: REMEDIES FOR ARACHIDONIC AQD-INDUCED SKIN DISEASES 
(54) ft9i0!)«»: 77^ K>BR«£llftK»ft« 

(57) Abstract: Drugs for preventing and/or treating arachidonic acid-induced skin diseases which contain as the active ingredient . 
4-amino-2-ethoxymethyl-0(,a dimethyl-lH-iniidazoI4.5-c]quinoUne-l-ethBnol:R848 or its add addition salt or solvate. By using 
these drugs, various skin diseases caused by the accelerated arachidonic acid metabolism (psoriasis, ultraviolet dermatitis, mastoqr- 
toma, basiloma, squamous cell carcinoma, etc.) can be safely and effectively treated. 
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20 (Haimerstroin, S. et al. Proc. Nat. Acad. Sci. USA. 72, 5130-5134 (1975)) « 
(2) LTB 4 h&JtllliJP^&rs t> «»&^i5(C^5^enSS&t^om/JN«J6d^J^ 
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N 
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2 0 8. 0 
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R848 
(2 mg/ml) 


5 


60. 0 
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p<0. 01 


R848 
(20iiig/iiil) 
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62. 0 
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iKO.Ol 
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pH 7. 4 




32. 4 


50. 4 


3. 4 


R848 


>1000 


1 0 0 0> 


1 00 0> 
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Descriptioii of the Inventioii 

(54) Title: Rmedies for Arachironic Add-Induced Skin Diseases 
(57) Abstract: 

Drugs for preventing and/or treating arachidonic acid-induced skin diseases, which 
contain 4-amuio-2-ethoxymethyl-(x,adimethyl-lH-imidazo [4, S-c]quinoline-I-ethanol: 
R848, or its acid adduct salts or solvates, as their active ingredient. By using these drugs, 
various skin diseases caused by die accelerated arachidonic metabolimi (psoriasis, 
ultraviolet dermatitis, mastocytoma, basiloma, squamous cell carcinoma, etc.) can be 
safely and effectively treated 

Description of the Invention 

Remedies for Araciiironic Acid-Induced Skin Diseases 
Technolog;ical Field 

The present invention is an invention about a skin disease treatment remedies. And then 
in more details, the present invention is an invention about drugs for preventing and/or 
treating arachidonic acid-induced skin diseases caused by the accelerated arachidonic 
metabolism, like psoriasis, ultraviolet dermatitis, mastocytoma, basiloma, squamous cell 
carcinoma, etc. 

Technological Badcgroond 

The generated through the arachidonic acid induced metabolism conditions 
prostaglandine (PG) and leucotolyene (LT) are related to physiological function 
regulation like stomach acid component secretion or blood plate cohesion, different types 
of smooth muscle contraction etc., and together with that they are fttty acid system 
information transmission materials (mediators). The PG and the LT are important for the 
maintenance of the constancy of the living body, and it is considered that in the case of 
some skin diseases, their excessive generation is the main cause of the disease. 

As representative examples of such skin diseases, fmst, there is the psoriasis disease. The 
psoriasis is a chronic disease which indicates abnormal benign increase of the front skin 
cells, and the invasion of multiformity of core white blood cells inside the surface skin, 
and because of the described here below reasons (1) (4)^ it is considered that it is a 
disease related strongly to subnormal products generated by the arachidonic acid 
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metabolism. (1) In the psoriasis disease skin part, the PG, arachidonic acid and 12-HETE, 
are increased (Hammerson, S. et al. Proc. Nat Acad. Sci. USA. 72, 5130-5134 (1975)), 
(2) if LTB4 is patched onto the human skin, small abscesses inside the surface skin, 
which look like the psoriasis skin disease parts, are formed (Camp, S. et al. J. Invest. 
Dermatol. 82, 202 - 204 (1984), (3) through the blood vessel expansion effect of the PG 
and Arough the blood vessel permeability acceleration due to the Leucotolyene C, D and 
E (LTC, LTD, LTE), a skin reddening and swelling reaction, are provoked, (4) through 
Leucotolyene 5, 12-dihydroxy material (LTB4), the excessive idleness of a large number 
of white blood cells is increased, and there is a fonnation of abscesses under and inside 
an angle layer that is characteristic of psoriasis etc. At the present time, Torcchinate 
(Vitamin A derivative material), active form Vitamin D3, Cyclosporin etc., are used, 
however, effective psoriasis disease remedies that have a secondary effect etc., at the 
surface, are desirable (The newest skin disease remedies '97 - *98, p 4 - 7, 106-107). 

As representative examples of skin diseases caused by abnormal arachidonic acid 
metabolism, there are the described here below diseases. 

Mastocytoma: It is a condition where histamine etc., is released from the increased in the 
skm mastocystoma, and skin flushing and pale measles are presented. It is considered that 
these symptoms are mainly caused by the histamine, and because of that aiitihystamine 
drugs are used. However, if an agent hindering the PG synthesis is imparted, cases of _ 
histamine resistance where a significant improvement can be seen are known (Main, R. 
A. et al. Br. J. Dermatol. 107 (Suppl. 22) 53 (1982)) and PGD2 excessive generation, are 
known (Roberts, L. J. et al. N. En^. J, Med. 303, 1400 - 1404 (1980)). 

Sunlight dermatitis: It is considered that the caused by the medium wavelength ultraviolet 
rays PG etc., inflammation mediators provoke the expansion of the blood vessels. 

Basiloma and squamous cell carcinoma (both skin cancers): It is suggested that the PG is 
increased and the PG participates in the increase of these tumors (Vanderveen, E. E. et al 
Arch. Dermatol. 122, 407-412 (1986)). 

On the other hand, the 4-ammo-2-ethoxymethyl -a, a - dimediyl - IH - imidazo [4, 5-c] 
qumoline - 1- ethanol (R848), is a compound that is known to have die described here 
below pharmacological effects. 

1 ) The antiviral effect: The antiviral effect in a herpes virus infected system has been 
reported (Tomai, MA. Et al. Antiviral Res. 28, 253-264 (1995)). 

2) Citokine inducement efifect: The fact that the generation of IFN, intaloikin type 
(IL-1, ILr6, IL-8) or tumor destruction death causing element a (TNF-a) causes 
the inducement, has been reported (Wagner et al. Cytokine 9 837-845 (1997)). 

Regarding R848 and l-(2-methylpropyl) -lH-imida2o(4, 5-c]quinoline-4-amine 
(imichimodo), the appropriate use of treatment of allergic skin inflammation by the 
advantageous use of the Th2 type cytokine generation hindrance effect, is well known 
(WO 98/17279). Also, regarding the imichimodo, a patent application has been filed by 



the authors of Ifae present invention regarding its iq[>propriate use for skin diseases that are 
caused by abnormal arachidonic acid metabolism (Japanese Patent Application Number 
Hei-Sei 2000-247884). However, in the previously described preceding technical 
references tbscc has been no reporting whatsoever relative to an indication that the ^848 
has any prevention and/or treatment effect on skin diseases induced by abnormal 
arachidonic acid metabolism. Rather, except for the imichimodo, the TNF-a production 
inducing effect that has been recognized only in the R848 (Wagner et al. Cytokine 9 837- 
845 (1997)) has been combined with the TNF-a skin inflammation provocation effect 
(Kondo, S et al. Eur. J. Immunol. 27, 1713-8 (1997)), and it indicates the possibility of 
ihc R848 skin inflanunation provocation. 

Invention Description 

The problem of the present invention is to suggest a novel skin disease treatment agent 
(remedy) for the treatmoit and/or the prevention of skin diseases caused by accelerated 
arachidonic acid metabolism, namely, skin diseases caused by the accelerated production 
ofPG,LTetc. 

The authors of the present invention have aheady observed the suppression effect of the 
imnichimodo on the swelling of the mouse ear induced by arachidonic acid, and a patent 
application for an invention for skin disease remedy for psoriasis, etc. has been filed 
(Japanese Patent Application 2000-247884, previously issued). However, at this time, it 
has been discovered that ttie imichimodo type afforestation compound R848 is a material 
that shows an effect of suppressing the swelling of mouse ear induced by arachidonic 
acid, vAdch has extremely strong persistence, and by that the present invention has been 
accomplished. Namely, the essential elements of the present invention are shown in the 
described here below [1] [6]. 

[1] Drugs for preventing and/or treating skin diseases induced by the accelerated 
metabolism of arachidonic, vMch contain a compound with the described here below 



formula 




(4- ainino-2-etfaoxymethyl-a,a-dimethyI-lH-iinidazo [4, Sc]quinoline-l-ethanol, here 
below called R848) or its acid adduct salts or solvates, as their active ingredient 

[2] Drug according to the above described [1], where the skin disease induced by the 
accelerated metabolism of the arachidonic acid are psoriasis, ultraviolet dennatitis, 
mastocytoma, basiloma or squamous cell carcinoma. ' 
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[3] Drug according to Ifae above described [1] or [2] where it is a drug form, which is 
orally received. 

[4] Drug according to the above described [3] where it contains q>proxinuftely O.I 
approximately 1000 mg/day imparted units amount of R848. 

[5] Drug according to tiie above described [1] or [2] where it is a drug form, which is not 
orally received. 

[6] Drug according to the above described [5] wiiere it is an external use drug, which 
contains approximately 0.1 - qjproximately 50 mg/day imparted units amount of R848. 

According to the present invention, the term "skin diseases induced by the accelerated 
metabolism of aracludonic acid'' has the meaning of skin diseases generated by the 
abnormal increase of the arachidonic acid, which forms the structure of the arachidonic 
acid metabolism circumstances (arachidonic acid cascade) and its metabolism materials, 
and in more details, they are psoriasis, ultraviolet dermatitis, mastocytoma, basiloma, 
squamous cell carcinoma, etc. Regarding the arachidonic acid metabolism materials, this 
means (1) the generated by cyclooxygenaze enzyme prostaglandine type: PGE 
(prostaglandine E), PGF, PGI, TXA (tromboxane A), etc., (2) the produced by the 
lipoxygenaze enzyme leucotolyene type: LTB4, LTC, LTD, LTE etc., and (3) 12-HETE, 
etc., and the inflammation skin diseases that are caused as a result from the abnormal 
increase of these mediators, are the subject of use of die present invention. 

However, in the skin diseases according to the present invention, the virus or bacteria 
infection diseases, bum and freeze wounds, skin inflammation symptoms caused by 
external wounds, skin diseases accompanying glue originating diseases (full body 
eritematodes, strong skin diseases, etc., autoimmune diseases), allergic skin diseases 
generated through unusual immune reaction (hives, contact skm inflammation, atopi skin 
inflammation etc.) are not included. 

Here below the active ingredients according to the present invention and their 
manufacturing method, will be described. 

The R848 and its acid adduct salts, which constitute the active ingredients of the present 
invention are materials that can be easily synthesized according to well known methods. 
For example, it is a good option if the method references according to the reported in the 
WO 98/17279, is used. As the acids of the acid adduct salts of R848, there are no 
particular limitations as long as they are acids that are pharmaceutically allowed, and it is 
also a good option if they are solvates of water etc. Regarding the acid adduct salts, they 
are foraged by using inorganic acids (for example, hydrochloric acid, bromic acid, 
sulfuric acid, phosphoric acid and nitric acid, etc.), or acetic acid, oxalic acid, tartaric 
acid, succinic acid, malic acid, ascorbic acid, benzoic acid, tannic acid, pamoic acid, 
arginic acid, polygiutamic acid, naphthalenesulfonic acid, naphthalene disulphonic acid, 
and polygalacturonic acid, etc., organic acids. The slats from the hydrochloric acid. 
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sulfuric acid, acetic acid, oxalic acid, ascorbic acid etc., are the preferred acid adduct 
salts. 

The R848 and its salts are obtained and sold in different manufactured agent conditions 
(for example, liquid agent, sold phase agent, c^sule agent etc.). As an agent form in 
order to be used for oral administration, for example, there are the pill agent, capsule 
agent, spherical agent, pardcular agent, dispersed agent, liquid agent, suspended agent 
etc., forms. And as agent forms for non-oral type administration, for example, there are 
the aqueous agent or oil type agent used for injections, the soft ointment agent, the cream 
agent, the lotion agent, the aerosol agent, the suppository, the adhered (patch) agent, etc. 

Also, it is possible to admix and use other active ingredients as long as they do not 
deteriorate the desired effect, or it is possible to admix and use antibiotic materials, 
antibacterial agents, other anti*inflanunation agents or antiviral compounds, etc., that 
promote the desired effect 

With the goal of oral medical treatment aidministiation, it is possible that the active 
ingredient is incorporated and combined into an allotment agent, and it is used as a liquid 
agent powder agent dispersed agent, pill agent torochi agent or capsule agent It is also 
possible that a binding agent and/or an adjuvent agent which are pharmaceutically 
compatible are contained as one part of the composition material. Regarding the pill 
agent, the spherical agent the capsule or the torochi etc., it is also possible that they 
include a component or compound that is similar to the listed below materials: 
microcrystalline cellulose, gamutoragacanto or gelatine, etc., binding agents; starch 
powder or lactose, etc., allotment type agents; arginic acid, rimogel or com starch etc., 
dispersing agents; magnesiimi stearate or Sterotes etc., lubricating agents; colloidal type 
silicon dioxide etc., slip agents, sucrose or saccharine etc., sweetening ingredients; or 
peppermint methyl salicilate or orange flavoring agent etc., flavoring agents. In the case 
when the acbninistered unit state is a capsule state, in addition to the above-described 
types of materials, it is also possible to include an aliphatic oil type liquid material 
carrier. Then, regarding the administered unit state, in order to imj^ve the physical 
condition of the administered unit it is possible to include different types of other 
materials, for example, a sugar cover layer, shellac or a agents soluble in the digestive 
tract The R848 and the pharmacologically allowed salts can be administered as 
components of elixirs, suspensions, syrups, or chewing gum etc. Regarding the syrups, in 
addition to the active ingredient as a sweetening agents, they include sucrose, and 
specific preservatives, dyeing materials, and coloring agents and together with that 
flavoring agents. 

Also, the R848 is manufactured and sold as a slow release manufactured agent including 
a skin grafting and miarocapsule administration system. As the carrier materials, it is 
possible to use vinyl ethylene acetate, polyanhydrides, polyglycolic acids, collagen, 
silicone, polyortfaoesters and polylactic acid etc., biodegradable polymers that are useful 
for the living matter. Regarding the manufacturing mediod for the preparation of such 
manufactured agents, it is clear to people skilled in the industry, and the materials also 
can be procured as commercially available products. Also, it is possible to be 
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manufactured according to the method that is known to people skilled in the industiy 
where a liposome suspension liquid suitable fatty material (for example, stearoyl 
phosphatidyl ethanolamine, stearoyl phophatidyl chloine, aracadoyl phosphatidyl chlome, 
and cholesterol) are used as the carrier material. 

In the solution or suspension, which contains R848 as its active ingredient and is used for 
non-oral administration, in the skin, under the skm or for local application, it is possible 
to include the described here below components. Water used for injections, salt water 
solution, fixedoil, polyethylene glycol, glycerine, propylene glycol or other synthetic 
solvents, etc., disinfection dilution agents; benzyl alcohol or methyl paraben etc., 
disinfection agents; ascorbic acid or sodium sulfonate etc., anti-oxidation agents; ethylene 
diamine tctra acetate etc., chelating agents; acetate, citric acid or phosphoric acid etc., 
buffering agents and sodium chloride or dextrose etc., chemicals used for regulating the 
degree of extension. The non-oral manufactured agents are obtained as they are sealed 
into ampules, disposable injection vessels, or glass or plastic manufactured repeat 
administration doses vials. The injection agents can be manufactured according to the 
usual methods, for example, the above compounds are dissolved in an appropriate solvent 
(for example, sterile water, buffer solution, physiological salt water solution, etc.) and 
after that, they are filtered Arough a filter and sterilized, and then next, they are filled 
into sterile (non-bacterial) containers. In the case when these are administered inside the 
vein, the preferred carrier is physiological, salt-water solution or phosphoric acid buffer 
table salt solution (PBS). 

According to the present invention, the external application agent is especially 
appropriate agent form. Regarding the R848, compared to the imichimode, which has a 
similar chemical structure, l-(2-methylpropyl) -IH-imidazo [4, 5-c] chinoline - 4- 
amine, it has characteristic properties v^tre it is said that its water solubility is at least 20 
times higher (at pH 2.5, 5.5 and 7, water solution concentration of at least 1000 
microgxams/ml or higher). Because of this property, the drug according to the present 
invention can be easily manufactured, and not only that, but also, the transfer of the 
active ingredient towards the center or other structures (anatomical) is low. Also, the 
effect on the afOicted part is sustainable. As described above, the manufactured agent 
containing the R848 according to the present invention is a material that is especially 
excellent as an external ^plication agent. 

Tliere are no specific limitations regarding the agent form of the external application 
agent, and there are the materials that are made into a cream form, paste form, jelly form, 
gel form, emulsion form, solution form, etc., (soft omtment agent, riniment agent, lotion 
agent etc.), the materials where the matoial obtained as the medicine and the skin 
absorption acceleration agent, are dissolved or mixed and dispersed, is spread over the 
supporting material (cataplasm, etc.), the materials obtained as the above described 
medicine and skin absorption acceleration agent (the application in the case of the 
invention claim 3 of the present invention) are dissolved or mixed and dispersed into an 
adhesive agent, and this is then spread on the surface of the supporting (carrier) material 
(plaster agents, tape agents, etc.), etc. As the substrates that are used as the above 
described substrate agents fhey are good option as long as they are pharmacologically 
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allowed, and as fhe substrate agents for the soft ointment a^ts, riniment, lotion etc., it is 
possible to use the materials that are well-known fiiom the previous technology, for 
example, sodium arginate, gelatin, com starch, toragant gum, methyl cellulose, hycroxy 
ethyl cellulose, carboxy methyl cellulose, xatance gum, d«trin, carboxy methyl starch, 
polyvinyl alcohol, sodimn polyacrylate, methoxy ethylene - maleic acid anhydride 
copolymer material, polyvinyl ether, polyvinyl pyrolidone, etc., polymers; natural wax, 
olive oil, cocoa oil, sesame oil, soybean oil, camellia oil, peanut oil, beef tallow, lard, 
lanoline etc., fatty type matter; ^te color Vaseline, yellow color Vaseline; paraffin; 
hydrocarbon gel soft ointment (for example, product with the trade name of Plastibase, 
manu£Bictured by Shosei Pharmaceutical Company); stearic acid etc., high homologous 
order aliphatic acids; cetyl alcohol, steaiyl alcohol, etc., high homologous order alcohols; 
polyethylene glycol; water etc. Then, depending on the reqmrements, it is also a good 
option if kaolin, bentonite, zinc oxide, titanium oxide etc., inorganic filler agents; 
viscosity regulating i^ents, anti-ageing agents, pH regulatmg agents, glycerine, 
propylene glycol etc., moisture preserving agents, etc., are added. 

In the case of the external use substrate agent (soft ointment, cream etc.), usually, relative 
to 1 gram of the ointment material, in the range of 1 1000 mg, and preferably, in the 
range of 3 ~ 300 mg of R848 or its salts, are contained as the active ingredients. 

Regarding the drug according to the present invention, there are no particular limitations 
relative to the administration state or the administered amount, and it is a good option as 
long as it is used according to the methods applied by the persons skilled in the industry, 
however, the described here below methods can be shown as examples. 

Namely, in the case of oral administration, it is possible to be administered as an 
inhalation agent or a capsule agent, a pill agent, a powder agent etc., agent form, and 
usually, in the case of oral administration, it is administered for adults daily in the range 
of approximately 1 approximately 1000 mg, and preferably in the range of 
q)proximately 10 ^ approximately 500 mg, at one time or divided in several times. 

In the case of non-oral administration, it is possible to use as an aqueous suspension 
under the skin or as a venous injection agent, a dripping agent, or a soft ointment etc., 
agmt forms. In the case of injection agent, the dosage amount varies depending on the 
patient symptoms, age, body weight, etc., and also, even though an appropriate amount is 
lulled so that it is sufficient for the effective treatment of the symptoms of the patient, it 
can be administered in an amount in the range of approximately 0. 1 - approximately 500 
mg, and prefembly, in an amount that is in the range of approximately 3 approximately 
100 mg, at one time, or divided into several times. In the case of external use skin 
application manufactured agent (liquid agent, oily soft ointment, hydrophilic soft 
omtment or cream), Ae used amount varies depending on the type of the disease and the 
degree of the symptoms, the size of the affected part, etc., however, as the amount of the 
external use agent, daily, it is a good option if it is qspropriately used on the diseased part 
in an amount Aat is in the range of 0.1 100 g, and then more preferably, m the range of 
1 - 10 grams, at one time, or separated in several times. . 
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Technological Sphere of Advantageous Application 

According to the present invention, it is possible to safely and also effectively treat 
different types of skin diseases ciBiused by the abnormal arachidonic metabolism 
(psoriasis, ultraviolet dermatitis, mastocytoma, basiloma, squamous cell carcinoma, etc.). 

Practical Examples 

Here below, practical application examples are presented and the present invention is 
described in further details, however, tte present invention is by no means limited by 
these practical application examples. 

Manufactured Agent Example 1 

Solution agent used for injections 

In purified water (2 ml), R848 (200 mg) and erithritol (250 mg) are dissolved, and by that 
a non-oral administration solution £^ent is manufactured. 

Manufactured Agent Example 2 

Solution agent used for oral administration 

In purified water (1 ml), R848 (200 mg) and glycerine (200 mg), citric acid (6 mg) and 
sodium citrate (20 mg) are dissolved and by that an oral administration type liquid agent 
is manufactured. 

Manufactured Agent Example 3 

Cream 

In the R848 (2 g), 5 grams of crotamiton, S grams of niccol (IS- 1 0), 3 grams of liquid 
paraffin, and IS grams of isopropyl myristate, are added, and this is heated to a 
temperature of 70oC, and dissolved. To that material, a solution obtained as 1 gram of 
carboxy vinyl polymer has been allowed to swell in 60 grams of water, is added, and it is 
emidsified while stirring. After tiiat» a solution obtained as 0.5 grams of diisopropanol 
amine was dissolved in 9.75 grams of water, was added and it was stirred until the 
material became homogeneous, and a cream, containing R848 as its active ingredient, 
was obtained. 

Manufactured Agent Example 4 
Oily soft ointment 

R848 (10 grams) were dissolved into purified water (30 grams), and this was mixed with 
hexylene glycol (120 grams). This was added to a mixture of molten, u^te color 



8 



glycerine (700 grams), ^te color wax (80 grams), and propylene glycol stearate (20 
grams), and as the temperature was decreased it was stirred into a homogeneous material, 
by that a soft ointment containing R848 as its active ingredient, was obtained. 

Practical Implementation Example 1 

R848 suppressing action relative to arachidonic acid provoked reaction inside the skin 

1) BALB/c mouse (female, 6 weeks old) was purchased from Nippon Charles River 
(Shinakawa, Japan), and it was prepared and raised until it was 8 weeks old, and it 
was then used. 

2) Experimental medicine: R848 (cream material) 

3) The R848 was weighted and after that it was suspended in acetone so that the 
concentradons became concentrations of 20 mg/ml and 2 mg/ml. Under diethyl 
ether anesthesia, on the front and the back of the left ear of the mouse, 10 
microliters each of the R848 suspension was coated (R848 administration group). 
As the control group, mouse was used where only acetone was used and that was 
Implied on the front and the back of the left ear at an amount of 10 microliters 
each. 

4) Arachidonic acid application: 4 hours after the application of the R848 or the 
acetone, 1 0 % arachidonic acid (CAYMAN CHEMICAL CO., Michigan, USA), 
was applied on the front and back of the left ear of the R848 administered group ' 
and the control group, at 10 microliters each. 

5) Measurement of the reaction inside the skm: Prior to the application of the R848 
or the acetone (without provoking an antigen) and one after the application of the 
1 0 % arachidonic acid (after the provocation of the antigen) under diethyl ether 
anesthesia, the thickness of both the right and the left ears was measured by using 
a Dial Thickness Gage (manufactured by Mitutoyo Co., Tokyo, Japan). The 
reaction inside the skin was expressed as the (thickness of the antigen provoked 
left ear) * (thickness of the non-antigen provoked right ear). 

6) Analysis: According to the Student's t-test inspection, the inspection for 
intentional differences was conducted. In the case when the intentional difference 
was observed at no more than 1 % or less risk ratio, it was represented by an 
indication of p<0.0 1 . The results from this analysis are presented in Table 1 . 



Table 1 . Suppression effect of R848 on the arachidonic acid induced reaction inside the 
skin 





N 


Reaction inside the skin 
(average value: microns) 


SEM 


Intentional dii&renoe 
inspection 


Comparison 
Group 


5 


208.0 


14.6 




R848 
(2 mg/ml) 


5 


60.0 


23.0 


PO.Ol 


R848 

(20 mg/ml) 


5 


62.0 


13.2 


PO.Ol 



i 
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As it is clear from the table here above, in the case of the R848 (2 mg/ml, 20 mg/ml), 
even after 4 hours after the application, an intentional suppression effect on the 
arachidonic acid induced reaction mside the skin, was observed. This results shows that 
the R848 containing manufactured agent is effective as a treating agent or as a prevention 
agent relative to skin diseases induced by the accelerated metabolism of arachidonic acid. 

Table 2. Water solubility of R848 and imichimodo in acidic neutral ranges 



Maximum dissolved amount (micrograms) m 1 ml 




DH2.5 


PH5.5 


OH7.4 


Imichimodo 


32.4 


50.4 


3.4 


Rg48 


>1000 


1000> 


1000> 



Range of the Claims 

1 . Drug for preventing and/or treating skin diseases induced by the accelerated 
metabolism of anicludonic, which contain a compound with tiie described here below 




(R848: 4-amino-2-ethoxymethyl-o,a-dimethyl-lH-imidazo [4, 5c]quinoline-l-ethanol, 
here below called R848) or its acid adduct salts or solvates, as flieir active ingredient. 

2. Drug according to the above described [1], v/hen the skin disease induced by the 
accelerated metabolism of the arachidonic acid are psoriasis, ultraviolet dermatitis, 
mastocytoma, basiloma or squamous cell carcinoma. 

3. Drug according to the above described [1] or [2] v*ere it is a drug form, which is 
orally received. 

4. Drug according to the above described [3] where it contains tqpproximately 0.1 - 
{q>pioximately 1000 ta^day imparted units amount of R848. 

5. Drug according to the above described [1] or [2] where it is a drug form, v*ich is not 
orally recdved. 

6. Drug according to the above described [5] where it is an external use drug, which 
contains proximately 0.1 ~ approximately 50 mg/day imparted units amount of R848. 

Translated by Albena Bhigev ((651) 704-7946 (w), (651) 735-1461 (h)) 

08/19/02 
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